Studies on Australian and New Zealand Diatoms 

II. —Normally Epontic and Benthic Genera 
By L. H. Crosby and E. J. Ferguson Wood 
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Summary 

This paper deals with the taxonomy of species of diatoms collected mainly from 
Zoster a, Posidoma, and Ruppia washings, from fouling test plates, muds, and rocks 
on the Australasian coast. It will give an indicatom of the epontic and benthic diatom 
flora of estuaries m this region and contains descriptions and illustrations oi 195 species 
In addition, information is given on the seasonal distributions of diatoms, their 
significance as indicators in the estuarine environment, their importance in the food 
cycle in this environment and their importance m marine fouling 


Introduction 

Although most of the species described in this paper normally occur on plants, on 
rocks, or at the surface of muds in the photic zone (epontic), some planktonic species 
(e er, Synedra spathulata , Nitzschia senata) will be included in this section, while 
many normally epontic species listed here (eg, Licmophora spp., Chmacosphema 
monihgera) will frequently be found m estuarme plankton. 


Source of Material 

The material described in this part has been largely obtained from (1) washings 
from the marine grasses Zoster a and Posidoma ; (2) scrapings from marine fouling 

test plates; (3) surface muds and sands, (4) tow nettings. 

Stations at which collections of benthic and epontic species have been made to 
date include. Swan River (Western Australia), Port Phillip, Paynesville, Lakes 
Entrance, Betka River, and Mallacoota (Victoria), Lake Dobson (Tasmania), Eden, 
Merimbula, Tuross, Gonjola, Coila, Ulladulla, George’s Basin, Jervis Bay, Lake 
Illawarra, Port Hacking, Broken Bay, Port Jackson, Botany Bay, Lake Macquane, 
Port Stephens, and Yamba (New South Wales); Moreton Bay, Heron Island, Towns¬ 
ville and Thursday Island (Queensland), Fly River (New Guinea); Auckland Har¬ 
bour (New Zealand). 


Methods of Preparation 

Diatoms with weakly siliceous tests (this category includes the majority of plank¬ 
tonic forms) were examined directly in plankton catches (usually in water mounts), 
or concentrated by centrifugation if necessary More detailed studies were made by 
pipetting the specimens onto slides, or cover clips, drying and mounting in a suitable 
medium More strongly silicified forms (this category includes the majority of epontic 
and benthic species) were usually treated to remove cell contents and detritus so 
that the sculpture of the frustule could be properly seen. 

The diatoms were first washed free from preservative by successive decantations 
with distilled water, centrifuged, and the sediment covered with an excess of con¬ 
centrated hydrochloric acid, boiled for about 20 minutes and the contents sedimented 
The acid treatment was repeated, using fresh acid, and nitric acid added drop by 
drop until red fumes ceased. The diatoms were then washed free from acid by 
repeated centrifugations with distilled water. 
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If this method did not clear the frustules, the sedimented diatoms were placed 
in an evaporating dish with 10 volumes of concentrated sulphuric acid, heated for 
one to two hours in a fume chamber, and, while the mix was still hot, small crystals 
of sodium nitrate were added until the black mass became colourless or pale yellow 
The cooled sample was poured into an excess of distilled water and washed free from 
acid as above The sample was then mounted on cover glasses, which were dried by 
heat and mounted with an appropriate medium (hyrax, styrax, and Canada balsam 
have been used). 

Strewn mounts were usually made, as single specimens are too difficult to find for 
rapid microscopy. 

Photographs were taken of diatoms which gave sufficient contrast, a Zeiss photo¬ 
micrographic apparatus being used The film was Ilford “ Micro-neg ” or Kodak 
“ Microfile ”, the paper Kodak Grade 5 

THE DIATOM SPECIES 
Sub-Order ARAPHIDINEAE 
Family FRAGILARIACEAE 
Genus Fragilaria Lyngbye 1819 

Cells rectangular in girdle view, elliptical in valve view, in band-like chains Valves flat, 
without raphe or septa, bilaterally symmetrical, with a row of puncta running perpendicular to 
apical axis and a narrow, clear field along apical axis of valve 


Key to the Species of Fragilaria 

Valves elliptic lanceolate F oceamca 

Valves constricted F constncta 

Valves narrow, lanceolate F stnatula 

136 Fragilaria oceanica Cl (PI 2, Fig 1 ) 

Cleve 1873b, 22, 4 25 

Gran 1905, 114, 54 

Cells rectangular m girdle view, forming a double cube, and arranged in band-like, spiral 
chains, elliptic-lanceolate in valve view, frustules striate only at margin, otherwise smooth, 
chromatophores 2, on either side of cell nucleus Breadth 10—35/* 

Distribution Australia: C Moreton to Eden; New Zealand waters and sub- 
Antarctic 

137 Fragilaria constricta Ehr (PI 2, Fig 2 ) 

Ehr 1843b, 127, 1, 1, 21, 3, 6, 10 
Cleve-Euler 1953a, 50, 362 

Cells in ribbon-like or zig-zag chains, frustule in valve view constricted in the middle, 
drawn out or rostrate ends, pseudoraphe narrow, striae fine, parallel, slightly radial towards 
poles Length 30-50/* 

Distribution Fresh waters, Lake Dobson, Tasmania Recorded from Australia 
byRalfs (1861) 

138 Fragilaria striatula Lvngbye (PI 1 Fig 1 ) 

Lyngb 1819, 183,63 

Hend 1937, 331. 

Cleve-Euler 1953a, 367 a-c 

Cells in chains, seldom solitary, valves narrowly lanceolate, apices somewhat attenuate, 
narrow, median pseudoraphe, valve surface delicately striate, striae parallel to transverse axis, 
girdle zone plicate Dimensions 30 x 5/*. 

Distribution Common m New Zealand waters and in sub-Antarctic and 
Antarctic waters south of New Zealand. 

Also recorded are * 

F capucina Desm (Ralfs in Pritch, 1861, 776). Australia. 

F diophthalma Ehr (Ehr, 1869) New Zealand capucina Desm 

F pinnata Ehr p ( Opephora pmnata (Jan & Rab ) Petit) (Petit, 1877, Lvall 
Bay). 
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F. rhabdosoma Ehr. (Ehr., 1869). New Zealand, v setacea Ehr. (Ehr., 1869). 
New Zealand. = F. capucina Desm 


Genus Fragilariopsis Hust. 

Hust in A S. 1913 
Hend 1937. 

This genus differs from Fragilaria by having no median hyaline area or pseudoraphe, and 
the markings are interrupted, consisting of transverse lines of puncta alternating with hyalme 
ridges 

139. Fragilariopsis antarctica (Castr ) Hust (PI 2, Fig 3a, b ) 

Hust in AS 1913, 299, 9—14. 

Fragilaria antarctica , Castr. 1886, 56, 25, 12. 

Cells usually in chains, sometimes single, chains straight and ribbon-like, valves flat or 
slightly convex, elliptic-lanceolate, apices rounded, valve margin strong, connected by stout 
transverse ribs, separated by two parallel rows of puncta, girdle zone narrow, simple. 6-15 x 
20—80 a 4 . v r xt 

Distribution Antarctic, extending into sub-Antarctic water south of JNew 
Zealand. 


Genus Thalassiothrix Cl and Grun. 1880 

Cells rod-shaped, straight or slightly curved, single or united into stellate or zig-zag colonies 
by mucilage pads, valves linear, without raphe, poles similar or slighdy dissimilar; chromato- 
phores small, numerous. 
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Key to the Species of Thalassiothrix 


Cells m zig-zag colonies 
Cells in stellate colonies 
Cells not in colonies 
Cells sigmoid 
Cells not sigmoid 


T mtzschiodes 
T mtzschioides 

T antarctica 
T longissima 
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140 Thalassiothrix nitzschioides Grun (PI 1 Fig. 2.) 

Grun in van H 1880—1885, 43, 7 
Gran and Angst 1931, 496, 83. 

Synedra nitzschioides Grun 1862, 403, 5, 18 
T curvata Castr 1886, 55, 14, 6 

T frauenfeldti Cl 1894, 6 . . 

Cells straight or slightly curved, forming irregularly star-shaped or zig-zag colonies, valves 
linear or slightly lanceolate, poles similar. Length, 10-80/*. 

Distribution. Australia* Cape York to Eden; Gordon, Swan River, Rottnest, 
Timor Sea. New Zealand. Hauraki Gulf 


141 Thalassiothrix frauenfeldii Grun (PI 1, Fig 3.) 

Grun in Cl & Grun 1880, 109 

Cupp 1943, 184, 135. . „ , .......... 

Cells in stellate colonies, united near one pole of adjacent cells, valves narrow, linear, taper¬ 
ing slightly towards one end. Differs from T nitzschioides in having dissimilar ends, and in 
the more stellate chains Length, 60-80/* 

We agree with Cleve-Euler (1953a) pp 74-75 that these differences do not warrant the 
transfer of T nitzschioides to another genus {Thalossionema of Hustedt). 

Distribution. Australia: North and east Australia, in plankton New Zealand. 
Hauraki Gulf. 

142. Thalassiothrix longissima Cl and Grun (PI 1, Fig 4.) 

Cl and Grun 1880, 108 
Gran and Angst 1931, 496, 82. 

Synedra thalassiothrix Cl 1873b, 22, 4, 24 . , .. 

Cells thread-like, solitary; valves very long (3—4 mm), slightly curved, poles dissimilar, 
chromatophores very small, numerous. 
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T ransactions 


Distribution. Australia: Darwin to Eden. New Zealand waters from 30 
S. to 65° S. in Antarctic. Dominant at times south of New Zealand. 

143. Thalassiothrix antarctica Karsten (PI 1, Fig. 5 ) 

Karst 1906, 173, 30. 

Hend. 1937, 335. 

Cells very long and thin, often sigmoid; valves with parallel sides and rounded apices, 
striations on valve margins very fine; chromatophores numerous Length, 1—3 mm. 

Distribution. Together with T. longissima and Synedra pelagica in Antarctic 
waters south of New Zealand. 

Genus Asterionella Hassal 1850 ex W. Sm. 1886 

Cells drumstick- or hammer-shaped, forming stellate or spiral colonies connected by larger 
ends of cells 

144. Asterionella japonica Cl (PI 1, Fig 6.) 

Cl in Cl and Muller 1882, 307 

Gran and Angst 1931, 497, 84 
A glacialts Castr 1886, 50, 14, 1. 

A spatulifera Cl 1897b, 101 

Cells spatulate, inner part three-cornered in girdle view, outer part hair-like, valves with 
mucilage pad at broad end, poles very dissimilar, chromatophores large, 2 per cell Length, 
50-80* 

Distribution Australia Sandy Cape to Maria Island. Dominant at times, 
especially m estuaries. 

145 Asterionella kariana Grun (PI 1, Fig 7 ) 

Grun in Cl and Gr 1880 
Gran and Angst 1931, 497, 85. 

Cells in wide spiral chains, in girdle view broad to base, constricted, then swollen, tapei- 
mg to end, chromatophores several Length, 60/*. 

Distribution. New Zealand* Milford Sound 

Genus Plagiogramma Grev 1859 

Frustules quadrangular, free or in chains, valves costate, costae central, sometimes also 
terminal or absent, striae transverse, central space and ends usually hyaline. 


Key to the Species of Plagiogramma 

1 Pseudoraphe deep p vanheurckit 

Pseudoraphe not deep - ^ 

2 Costae present p staurophorum 

Costae absent p decussatum 

146 Plagiogramma vanheurckii Grun (PI 2, Fig 4 ) 

Grun in Cl and Grun. 1880, 119, 145. 

Boden 1950, 405, 85. 

Cells rectangular in girdle view but constricted near valve margins, lanceolate m valve 
view, single deep pseudoseptum at valve centre Striae longitudinal and transapical Size, 40 
x 

Distribution. Cultured from phytoplankton tow off Port Hacking Summer 

147. Plagiogramma staurophorum (Greg ) Heiberg (PI 2, Fig 5 ) 

Heib 1863, 55. 

Boyer 1927(a), 178. 

Denticella staurophora Greg 1857, 21, 496. 

P gregonanum Grev. 1859, 7, 208. 

Frustules quadrangular, free or m twos and threes, valves lanceolate or lanceolate-oblong, 
hyaline median space extending to margin, bounded by two costate lines slightly concave to¬ 
wards apices of valve, pseudoraphe narrow, indistinct, striae in transverse or slightly radiate 
lmes of puncta, ends of valves hyaline. Length, 40 m. 

Distribution Australia Port Hacking, Heron Island 
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148. Plagiogramma decussatum Greville (Pl. 2, Fig. 6.) 

Grev 1866, 14, 1. 

Boyer 1927, 181. . . „ 

Valves oblong-elliptic; pseudoraphe not evident, terminal costae absent, striae somewliat 
radiate. 

Distribution. Port Hacking, Heron Island 

The following species of Plagiogramma have been recorded by previous authors:— 
P. atomus Grev, 1863c (Grev., 1863, 36, 1, 9). Woodlark Island (type loc.). 

P constricticum Grev. 1863c var. ? nancoorense Grun. (Gr. & St., 1887, 73) 
Oamaru (Type loc.. New Caledonia.) 

P. costatum Grev 1863c (Grev, 1863c, 35, 1, 5-6 ) New Caledonia. 

P neogradense Pant, 1886 (Gr & St, 1887, 73.) Oamaru. 

P pulchellum Grev., 1859. (Petit, 1877.) Lyall Bay. 

P pygmaeum Grev., 1859. (Petit, 1877.) Lyall Bay. 

P , robertsianum Grev., 1863 (AS, 1893, 209, 33 ) Port Stephens (type loc.), 
Thursday Island. 

P. rutilanoides Cl., 1881 (Cl., 1881, 18). Australia. 

P spectabile Grev, 1863c (Grev., 1863c, 35, 1, 7 ) New Caledonia. 

P tenuistriatum Cl, 1881 ? (A.S., 1893, 209, 33). Thursday Island. 

P tesselatum Grev., 1859 (Gr. & St., 1887, 73.) Oamaru. 

P vahdum Grev, 1859. (Petit, 1877.) Campbell Island. 


Genus Synedra Ehr., 1830 

Cells stipitate, single or adnate in small clusters, becoming free, or rarely not stipitate, m 
bundles, frustules elongate in valve view, linear or linear lanceolate; longitudinal median line 
well defined, pseudoraphe distinct, raphe absent; surface striate, punctate; plastids vary; pyre- 
noids may be present. 

Key to the Species of Synedra 


1 Frustules very long and narrow, one end spatulate 
Frustules less than 8UU/* 

2 Frustules undulate - 

Frustules not undulate . —— — ~ — 

3 Frustules more or less sigmoid in valve view 

Frustules curved - • 

Frustules linear 

Frustules broadly linear - 

4 Frustules with swollen, rounded apices 
Apices rounded but not swollen 
Apices cuneate 

5 Central area slightly inflated 

Central area linear - — 


S pelagica. 

S undulata. 

3. 

S. closteroides 
S gaillonn 

4 

S superba 
S splendens 
S frauenfeldu 
__ „ 5 

S fulgens 
S. ulna 


149. Synedra pelagica Hendey, 1937 (PI 2, Fig 7 ) 

Hend, 1937, 335 „ 

S spathulata Schimper in Karst 1905, 124, 17, 11. 
non S spathulata O’Meara 1875, 310, 28, 34. 

Cells very long and narrow, often matted together m dense masses. Valves slightly inflated 
at centre and ends but not abruptly so; valve surface faintly striate, particularly at ends 
chromatophores numerous Length, 800-1,500 x 5-9/*. v 

Distribution Antarctic South of New Zealand. Also recorded by Jvarsten, 


Hart and Hendey from Antarctic waters. 


150. Synedra frauenfeldii Grun. (PI. 2, Fig. 8.) 

Grun 1863, vu, 26. . . , 

Cells stipitate, frustule in valve view lmear-oblong with rounded extremities, in girdle view, 
with slightly raised centre and broadly rounded ends; surface transversely striate, with a clear 
axial area Length, 100 to 500/* This could be a variety of S. ulna, which shows great variation. 

Distribution. Estuarine, occasionally marine. Epontic on Zostera, algae, and 
marine fouling test plates; not common in plankton hauls; Australia* Moreton Bay 
to Port Phillip 
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151. Synedra undulata (Bail.) Greg. (PI. 2, Fig 9.) 

Greg. 1857, 531, 14, 107. 

Cupp 1943, 181 

Toxanum undulatum Bail. 1854, 15, 24^25. 

Synedra undulata Bail, m Grun. 1861, 74. 

Cells stipitate, solitary, frustule very long and narrow, slightly inflated central portion 
and extremities, margins undulate, striae m valve view marked, perpendicular to margin, no 
central area, pseudoraphe indistinct Length, 300/* 

Distribution. Estuarine-neritic, tropical, marine Epontic, found on fouling test 
plates. Australia: Heron Island, Moreton Bay New Zealand: Dunedin 

152. Synedra fulgens (Grev) W Sm (PI 2, Fig 10 ) 

W Sm 1853, 74, 12, 103. 

Boyer, 1927(a), 208. 

Exilana fulgens Grev. 1827, PI 291. 

Licmophora fulgens Klutz. 1844, 123, 13 5. 

Ardissoma fulgens (Grev ) Grun, m Cl & Grun 1880, II, 17, 108 
Cells solitary, usually attached by a mucous pad, forming irregular, tufted colonies, valves 
linear, with slightly inflated central area, apices cuneate, valve surface with fine transverse 
striae, median line indistinct Length, 100-750/*, breadth, up to 35/* 

Distribution. Estuarine-neritic; marine Epontic on rocks and plants, and on 
fouling test plates Rare in plankton hauls Australia: abundant in Moreton Bay, 
Port Stephens, Port Jackson, Botany Bay, Port Hackmg, Eden New Zealand 
Hauraki Gulf and Auckland Harbour. 

153 Synedra ulna (Nitzsch) Ehr (PI 2, Fig 11a, b ) 

Ehr 1838, 211. 

Boyer, 1927(a), 198. 

Cleve-Euler, 1953a, 60 
Bacillana ulna, Nitzsch, 1817, 99 

Cells stipitate, colonial, frustules in valve view linear, suddenly constricted towards extremi¬ 
ties, pseudoraphe distinct; striae transverse, median area quadrangular Length, 280-320/* 
Distribution. Fresh to brackish water Epontic Australia: Head of Port Hack¬ 
ing, Lake Macquarie, Conjola, Lakes Entrance, Nepean River Previously recorded 
from Australia by Ralfs (1861), Boyer (1927a) New Zealand: Auckland Harbour, 
Wellington (Wamui), Wellington Harbour 

154. Synedra splendens Kutz (PI 2, Fig 12a, b ) 

Kutz 1844, 66 

Boyer 1927(a), 199 

Valves linear, elongate, swollen and rounded at ends, differs from S ulna in the rounded 
apices 

Distribution Australia. Heron Island 

155. Synedra closteroides Grunow var. jahrnefelti Molder, 1939 (PI 2, Fig 13 ) 

In Cleve-Euler, 1953a, 60. 

Cells attached by a mucous pad, forming clustered colonies; frustules in valve view more 
oi less sigmoid, with inflated centre and gently tapering apices; striae transverse, longitudinal 
median line very fine, a very small species Length 35/* 

Distribution Estuarine, stenohahne, brackish (up to 2 5 per cent salt) Epontic 
Australia Lake Macquarie 

156. Synedra gaillonii (Bory) Ehr (PI 2, Fig 14 ) 

Ehr 1838, 17 

Grun 1862, 87 

Boyer 1927(a), 204 f 

Cleve-Euler 1953(a), 60, 281 

Synedra gallionu W Sm 1853, 74, 30, 265 

Synedra gaillionn Hend 1951, 36, 3 

Navicula gaillom Bory, 1822, 24 

Cells colonial, stipitate, frustules in valve view linear-oblong, gently curved and tapering 
slightly, the curvature is characteristic of New South Wales specimens, pseudoraphe distinct, 
valve surface with transverse, marginal, momliform striae Length, 100 to 150/* 

Distribution. Estuarine; marine Epontic on algae, Zostera , Posidonia, etc., and 
from fouling test plates, very common, occurring in large numbers. Australia: Heron 
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Island, Conjola, Port Hacking, Botany Bay. New Zealand: Hauraki Gulf, Lyall 
Bay (Petit 1877). 

157. Synedra superba Kiitz. (PI. 2, Fig 15.) 

Kutz 1844, 69 
Cl & Grun 1880, 108 
Boyer 1927(a), 209 

Valves broadly linear, slightly contracted towards the rounded ends, striae marked, trans¬ 
verse, punctate, traversed by three longitudinal lines. Length, 300 m 

Distribution. Australia: Lake Conjola. New Zealand: Lyall Bay (Petit 1877). 
The following species of Synedra have been recorded by previous authors: 

S acuta Ehr., 1839. (Ralfs in Pntch., 1861, 788.) Australia = S. ulna. 

S crystalhna (Agfa.) Kutz., 1844. (Hardy, 1910.) Kew, Victoria. 

S. dissipata Kiitz., 1844 (is Nitzschia dissipata (Kutz.) Grun. in Cl. & Grun., 
1880). (Ralfs in Pritch., 1861). Australia. 

S . pulchella (Ralfs) Kutz., 1944. (Hardy, 1910.) Kew, Victoria. 

S. salina W. Srn, 1853. (Petit, 1877, 31 ) Lyall Bay. = S. ulna. 

Genus Grammatophora Ehr., 1839 

Cells adnate or in zig-zag chains, usually free, frustules quadrangular, with rounded comers, 
divided by two nearly straight or sinuate, perforate septa, valves with straight, convex, or 
sinuous sides Pseudoraphe present; surface with transverse, punctate striae; chromatophores 
granular or in bands; pyrenoids may be present 


Key to the Species of Grammatophora 


1 Septa straight 

Septa undulate G serpentina 

2 Septa with knobbed ends ~ 

Ends of septa not knobbed - G marina. 

3 Septa h-shaped at margin • • G oceanica. 

Septa slightly sigmoid at margin - . G macilenta 

158. Grammatophora marina (Lyngb ) Kutz (PI. 2, Fig 16.) 
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Kutz 1844,17,24 
W Sm 1856, n, 42, 42, 314 
Boyer 1927(a), 156. 

Diatoma mannum Lyngb 1819, 180, 62 

Cells forming a zig-zag chain or solitary, frustules m girdle view quadrangular, with rounded 
ends, in valve view, linear or linear elliptic, internal septa straight, with a semicircular curve 
near ends, valve surface striate. Length, 50-70 m* 

Distribution. Estuarine-neritic; marine; free or epontic on algae, sea-grasses, 
rocks, fouling test plates, etc., planktonic. Australia: Moreton Bay, Port Stevens, Port 
Jackson, Botany Bay, Port Hacking, Lake Macquarie, Eden; Port Phillip, as epontic 
form; planktonic in Port Hacking. New Zealand: Auckland Harbour; Campbell 
Island; Lyall Bay and Foveaux Sliait (Petit, 1877) 


159. Grammatophora serpentina Ehr (PI 2, Fig 17 ) 

Ehr 1844, 203 

Kutz 1844, 129, 29, 82 

W Sm 1856, 42, 43, 315. 

Hend 1951, 38 

G pusilla Grev, 1863c, 181, 4, 15. 

Cells united to form zig-zag chains, or solitary, frustule in girdle view quadrangular, in 
valve view linear-elliptic; septa robust, strongly undulate, hooked at ends, valve surface faintly 
striate Length, 20-50M. 

Distribution. Estuarine; marine, epontic on algae. Australia: Port Phillip, 
Eden; Curtis Island by Grev., 1863c as G. pusilla. New Zealand: Campbell Island 
and Lyall Bay (Petit 1877). 


B 


8 


T ransactions 


160. Grammatophora oceanica Ehr var subtilissima (PI 2, Fig 18 ) 
de Tom, 1894, 755. 

Grammatophora subtilissima Bail in Bail 1854, 15 
G subtilissima Bail in Pritch. 1861. 

Hend 1951, 38, 12, 8-10 

Cells m zig-zag chains, frustules in girdle view lmear-oblong, septa in girdle view appear 
h-shaped near margin, later straight, with knobbed ends, valve striae, very difficult to see 
Length, 50-80/1 

Distribution Estuarine neritic, marine Usually planktonic Australia* Port 
Hacking, Port Jackson, Sussex Inlet New Zealand Auckland Harbour, Oamaru 
(Gr. and St, 1886). 

161 Grammatophora macilenta W Sm (PI 2, Fig 19 ) 

W Sm 1856,43,41,382 

Cleve-Euler 1953a, 12, 307 

Cells solitary or m zig-zag chains, rectangular m gndle view, lanceolate m valve view with 
slightly swollen central portion, septa straight, slighdy sigmoid near margin, knobbed Width 
35-40/i 

Distribution New Zealand Auckland Harbour 

The following species of Grammatophora have previously been recorded from this 
region — 

G angulosa Ehr, 1839 (Petit, 1877, 33 ) Lyall Bay. 

G. arcuata Ehr, 1854 (Petit, 1877, 34 ) Lyall Bay. 

G arnottn Grim m vH , 1885 (Boyer, 1927 ) New Zealand (type loc ) 

G. gibberula Kutz, 1844 (Petit, 1877, 33 ) Lyall Bay 

G longissima Petit, 1877 (Petit, 1877, 34) Lyall Bay 

G undulosa Ehr y 1839 (Petit, 1877, 34 ) Lyall Bay. 

Genus Rhabdonema Kutz, 1844 

Cells m ribbon-like chains, shortly stipitate Frustules quadrangular, composed of numerous 
septate compartments, in valve view elliptical or lmear-lanceolate, septa with one or more 
foramina, pseudoraphe present, costae transverse m valve and girdle views, puncta usually 
present 

162 Rhabdonema adriaticum Kutz (PI 1, Fig 20a, b, c ) 

Kutz 1844, 126, 18, 7 

Boyer 1927(a), 150 
Hend 1937, 339, 1951, 39 

Cells m ribbon-like chains, shortly stipitate, frustules oblong to square, abruptly rounded 
multiseptate, septa with three foramina in valve view, surface in valve view with marked tians- 
verse striae and hyaline areas at each end, in girdle view, costate, costae united by cross ribs 
Length, 40-60/1 

Distribution Estuarine, epontic, occurred on ship fouling test plates Australia 
Moreton Bav, Port Jackson, Botany Bay, Port Hacking, Comer Inlet, Port Phillip 
New Zealand Auckland Harbour, Campbell Island and Lyall Bay (Petit 1877) 

The following additional species of Rhabdonema are recorded — 

R arcuatum (Lyngb ) Kiitz, 1844 (Petit, 1877, 34 ) Campbell Island 

R. crozien (Ehr?) Fncke in AS, 1900, 220 (= R ehrenbergi Fr ? ) (Petit, 
1877, 35) Lyall Bay = R arcuatum 

R hamuhferum Kitt in Petit, 1877 (Petit, 1877, 35 ) Lyall Bay on coralline 
algae 

R minutum Kutz, 1844 (Petit, 1877, 34 ) Campbell Island 
Genus Diatomella Grev. 1855 

Frustules quadrangular, divided longitudinally by two septa each with a central and two 
terminal lacunae, valves oblong, or elliptic-lanceolate, slightly swollen in middle, ends rounded, 
differs from Grammatophora in having straight septa, and from Tabellana in having perforate 
septa 
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163 Diatomella balfouriana Grev (PI 2, Fig. 21.) 

Grev 1855, 259. 

Boyer 1927(a), 153. 

Valve finely striate, punctate. Length, 40/*. 

Distribution. Auckland Harbour: Disiphoma australis v seelandica Ehr., 1869, 
recorded from New Zealand, is probably Diatomella balfouriana , though Ehrenberg’s 
diagram is not clear. 

Genus Terpsinoe Ehr., 1843 

Cells free or in chains, frustules elliptical or quadrangular, constricted or crenate, septate, 
septa prominent in girdle view, either straight or curved at ends 

164 Terpsinoe musica Ehr (PI. 2, Fig. 22 ) 

Ehr 1843, 3, 4, 1 7, 30 

Kutz 1844, 128, 30, 72, 29, 94 

Boyer 1927(a), 144 

Rhabdonema musica (Ehr.) A S. 1875 

Cells m ribbon-like chains, stipitate, frustules oblong in girdle view, with four septa re¬ 
sembling notes of music, in valve view with crenate margin and globose ends. Length, 60/*. 

Distribution. Estuarine; brackish to marine; collected from a fouling test plate 
from Dunwich, Moreton Bay. , ^ 0 

Terpsinoe amencana (Bail) Ralfs in Pritch, 1861 (Gr. & St, 188<, 77; A. S., 
1893, 9, 10) Oamaru. 

Genus Licmophora Ag., 1827 em Roper, 1863 

Cells flabellate, in clusters of two or more, on short or long stipes; frustules in girdle view 
cuneate, with apical corners slightly rounded, intercalary bands present; septa are more or 
less superficial and appear as lines penetrating from broad end of cell; valve view cuneate- 
lanceolate, pseudoraphe present, plastids granular or as plates. 


L gracilis 

L grandis v divisa 

L abbreviata 
L flabellata 


Key to the Genus Licmophora 

1 Valves with linear basal portion 

Basal portion of valve not linear ~~ 

2 Septa difficult to see 

Septa obvious as lines in girdle view 

3 Valves short, with broad, rounded base 
Valves narrow, lanceolate-cuneate, slightly inflated at base 

165. Licmophora flabellata (Carmichael) Ag (PI. 2, Fig. 23a, b ) 

Ag 1830-1832, 41 

Boyer 1927(a), 165 
Hendey, 1951, 39, 16, 1, 2, 12. 

Echtnella flabellata Carm, 1826 Mss ex Roper, 1863. 

Cells stipitate, arranged m flabellate manner from stipes which are frequently branched, 
up to 20 cells per stipe, frustule m valve view cuneate-lanceolate to clavate, faintly striate, 
base slightly swollen, in girdle view cuneate with numerous septa penetrating from upper 
part of cell, chromatophores give a double-banded effect Length, 70—120/* _ # 

Distribution. Estuarine-neritic; marine. Epontic, frequently but adventitiously 
planktonic. Very common, usually attached to algae, sea grasses, rocks, etc., and 
common on foulmg test plates and m fish stomachs, frequently collected in estuarine 
and coastal phytoplankton samples Australia Heron Island, Moreton Bay, Clarence 
River, Port Stephens, Lake Macquarie, Port Jackson, Port Hacking, Jervis Bay, Eden, 
Port Phillip. New Zealand: Auckland Harbour. 

166. Licmophora abbreviata Ag (PI. 2, Fig 24) 

Ag 1830-1832, 42. 

Cleve-Euler 1953, 17. 

L lyngbyei (Kutz ) Grun 1867, 35 
Lebour 1930, 203, 165 
Hend 1937, 337. 1951, 40. 

Podosphenta lyngbyei Kutz 1844, 121 . 

Cells stipitate, flabellate, when planktonic often solitary, frustules clavate in valve view, 
cuneate m girdle view with hardly rounded ends, septa visible as lines in girdle view; pseudo¬ 
raphe very narrow but distinct, marginal striae in girdle view transverse. Length, 50—70/* 
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Distribution. Estuarine-neritic, marine; epontic on algae, Zoster a, rock, fouling 
test plates, in fish stomachs and planktonic; common. Australia: Moreton Bay, Port 
Stephens, Lake Macquarie, Port Jackson, Botany Bay, Port Hacking, Eden New 
Zealand: Auckland Harbour. 

167. Licmophora grandis (Kutz) Grun var divisa (PI 3, Fig 25 ) 

Rhipidophora grandis Kutz 1844, 122, 9, 8. 

Licmophora divtsa Kutz 1844, 123, 11, 5 

Cells stipitate, usually solitary or m pairs, frustules in girdle view cuneate, in valve view 
clavate, septa difficult to define. Length 50—70/* 

Distribution. Estuarine, marine, epontic; from algal and seagrass washings 
Australia: Port Hacking, Lake Macquarie, not common. 

168. Licmophora gracilis (Ehr ) Grun (PI 3 (a), Fig 26a & b ) 

Grun 1867, 6, 34 

Boyer, 1927, 167. 

Podosphema gracilis Ehr. 1838, 17 

Frustules cuneate in valve view, narrow, septa not very deep; in valve view, clavate or 
obovate, linear towards base, pseudoraphe distinct Length, 40-60/1. 

Distribution Lake Conjola. 

Also Licmophora tincta (Ag ) Grun, 1867 ( Podosphema ) (Petit, 1877) Lyall 
Bay 

Genus Climacosphenia Ehr., 1841 

Cells usually two or three, flabellate on short or long stipes; frustule in valve view clavate, 
in girdle view cuneate with intercalary bands, and two septa with numerous round foramina 
giving the cells a characteristic appearance m valve view, valve surface with fine transverse 
striae, chromatophores granular, numerous 

169. Climacosphenia moniligera Ehr (PI 3, Fig. 27 a—d ) 

Ehr 1843, 411, 11, 6 

Kutz 1844, 123, 29, 80. 

Cells on very short stipes, frustules in girdle view cuneate, in valve view clavate, septa 
two with large foramina at apex, diminishing towards base, very fine momliform striae. Length, 
from 187/i 

Distribution. Estuarine-neritic; marine Algal washmgs and plankton tows: 
on fouling test plates Australia Port Hacking and other eastern estuaries and off¬ 
shore on contmental shelf. New Zealand: Lyall Bay, (Petit 1877). 

Also C. australis Kutz., 1844 Type loc Australia on Polysiphonia and other algae 
Referred to by Ralfs, 1861; may = C moniligera 

Genus Striatella Ag, 1832 

Cells tabulate, cohering by opposite ends to form zig-zag chains, stipitate; frustules rect¬ 
angular in girdle view, linear-elliptic in valve view, with many intercalary bands, septate, 
chromatophores granular or stellate, pyrenoids present 

Key to the Species of Striatella 

Septa apparently interrupted m pervalvar axis S interrupta 

Septa not interrupted in pervalvar axis S unipunctata 

170 Striatella unipunctata (Lyngb ) Ag (PI 3, Fig 28 ) 

Ag 1830-32,m,61 

Kutz 1844, 125, 18, 1-4 

Boyer 1916, 38, 8, 22, 23 

Fragilana unipunctata Lyngb 1819, 62. 

Cells stipitate, in zig-zag chains; frustules in girdle view rectangular, in valve view lanceolate, 
finely punctate, septa not interrupted in pervalvar axis, pseudoraphe distinct, plastids stellate 
m centre of cell Length, 60-75/1 

Distribution Estuanne-neritic, marine, planktonic and epontic usually epiphytic, 
also in fish stomachs; very common Australia- Moreton Bay, Clarence River, Port 
Hacking, Lake Macquarie, Eden, Port Phillip. New Zealand: Wellington Harbour 
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171. Striatella interrupta (Ehr.) Heiberg (PI 3, Fig 29.) 

Heib 1863, 202 (73), 5, 15. 

Boyer 1916, 38, 8, 24 
Cleve-Euler, 1952a, 8, 297. 

Tessella interrupta Ehr. 1838, 202. 

Cells usually in ribbons, stipitate; frustules in girdle view quadrangular, with rounded 
corners, in valve view linear elliptic with distinct pseudoraphe; septa in girdle view apparently 
interrupted m pervalvar axis, plastids granular Length, 30-40 m 

Distribution. Brackish water form, epiphytic, rarely planktonic. Australia: 
Moreton Bay, Lake Macquarie, Botany Bay, Port Hacking, Lake Ulawarra, Lake 
Conjola, Lake Tuross. 


Sub-order RAPHIDIOIDINEAE 
Family EUNOTIACEAE 
Genus Eunotia Ehr., 1837 

Cells usually in ribbons, stipitate; frustules in girdle view quadrangular, with rounded 
transverse, pseudoraphe absent, narrow or indistinct; chromatophores one per cell. 

Key to Species of Eunotia 

1. Dorsal side of valve biarcuate 
Dorsal side of valve crenate 
Dorsal side of valve straight or slightly arcuate 

2. Ends inflated dorsally 

Ends not inflated - • 

3 Ventral side straight or nearly so 
Ventral side concave 

4 Valve elongate 
Valve not elongate 

5. Valve with slight median swelling in ventral side 
No ventral swelling 
6 Striae branched 

Striae unbranched - - 

172. Eunotia diadema Ehr. (PI. 3, Fig 30 ) 

Ehr 1838, 193, 22 

Cleve-Euler 1953a, 125,464. . f 

Cells not elongate; valves crenate on dorsal, concave on ventral margin; striae coarse, otten 
branched Length, 25—40/* . 

Distribution Australia: Lake Dobson, Tasmania; fresh water 

173. Eunotia crista galli Cl. (PI. 3, Fig 31 ) 

Cl 1891, 57 

Hust in AS 1933, 382 

Cells not elongate, valves crenate on dorsal, concave on ventral margin; striae coarse, un¬ 
branched Length 40-50/i 

Distribution. Lake Dobson, Tasmania; fresh water. 

174. Eunotia bidentula W Sm (PI 2, Fig. 32 ) 

W Sm 1856, 83 
Boyer 1927, 223 

Cleve-Euler 1953a, 128,69. # . 

Cells not elongate, valves straight or almost so on ventral, biarcuate on dorsal margin, 
apices rounded, somewhat produced, striae moderately marked, unbranched. Length, 4U-3UM. 

Distribution. Fresh water. Australia: Lake Dobson, Tasmania. 

175. Eunotia pectinalis (Dillwyn) Rab 

Rab. 1864, 73. 

Boyer 1927(a), 218. 

Himantidium pectinate Kutz 

Conferva pectinalis Dillw., 1809 . . 

Cells may be elongate, if so linear, slightly arcuate, striae light to moderately marked, 
punctate; ends not inflated. 


4 

E gracilis 
E sarekensis. 

3 

E. bidentula. 

E pectinalis var. undulata. 

5 

. .. 6 
E pectinalis var ventralis 
E pectinalis var. undulata. 

E diadema 
E crista galli. 
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var. undulata Ralfs in v H 1885 (PI 3, Fig 33a ) 
van H. 1885, 33, 17 
Boyer 1927(a), 218 
Hust in A S 1924, 289 

Himantidium undulatum W Sm 1856, 33, 281. 

Valves with dorsal margin biarcuate to crenate, and if crenate elongate, ends rounded, 
ventral margin concave, without median swelling Length, 40 to 150/*. 

Distribution Fresh water Australia Lake Dobson, Tasmania 
var ventralis (Ehr ) Hust (PI 3, Fig 33b ) 

Hust m AS 1911, 271, 9-12 
E ventralis Ehr 1843, 6-126 

Valves with dorsal margin evenly or unevenly convex and ventral margin with median 
swelling, striae not well marked Length, 100-150/* 

Distribution In brackish water Australia Port Hackmg 

176 Eunotia sarekensis Cleve-Euler (Pi 3, Fig 34 ) 

Cicve-Euler 1953a, 117, 454 

Cells small, relatively broad, valves with concave ventral biarcuate dorsal margin, ends 
blunt, swollen ventrally, striae coarse, branched towards ventral margin Length, 20-40/* 
Distribution Fresh water Australia Lake Dobson, Tasmania 

177 Eunotia gracilis (Ehr ) Rab (PI 3, Fig 35 ) 

Rab 1864, 1, 72 

Boyer 1927(a), 217 

Himantidium gracilis Ehr 1843a, 129 

Valves slightly arcuate, narrow, sides parallel, apices slightly capitate, striae fine, lmeate 
Length up to 150/* 

Distribution Fresh water Australia: Lake Dobson 
The following additional Eunotias have been recorded:— 

E. amphioxys (is Hantzschia amphioxys q v ) 

E arcus {Himantidium) Ehr, 1838. Ehr, 1869 New Zealand. 

E cistula (Ehr, 1869) New Zealand (Epithemia ? ) 

E. depressa (Ehr, 1869) New Zealand {= E pectinalis) 

E dianae (Ehr, 1869). New Zealand (is Hantzschia amphioxys v elongata) 

E diodon Ehr, 1838 (Ehr., 1869.) New Zealand. 

E formica Ehr , 1854 (Ralfs in Pritch., 1861). Australia. 

E {Eunotiogramma?) lunaris (Ehr ) Grun in vH., 1885. (Gr. & St., 1887, 77 ) 
Oamaru 

E monodon Ehr, 1838 (Ehr, 1869 ) New Zealand. 

E praerupta Ehr, 1841. (Ehr, 1869 ) New Zealand. 

E rostrata (Ehr, 1869) New Zealand (Nomen nudum ) 

In addition, Ehrenberg (1869) has recorded from New Zealand two genera, 
Heterocampa and Ophidocampa } which appear tG be identical with Eunotia eruca, 
differing in the n um ber of crenations along the valves, E eruca is also reported from 
New Zealand m A S, 1913, 290, 8, and from Melbourne (Brightw, 1859, 179, 9 
1, la) 

Sub-order MONORAPHIDINEAE 
Family AGHNANTHAGEAE 
Genus Achnanthes Bory, 1822 

Cells stipitate or free, single or in fasciae, arranged in palisade formation, stipe often long 
and curved, frustules in valve view linear-elliptic, often constricted m the middle, in girdle view 
arcuate, raphe present on lower valve, pseudoraphe on upper 

Key to the Species of Achnanthes 

Puncta m 2 rows between costae - -d longipes 

Single row of puncta between costae - A brevipes 

178. Achnanthes longipes Ag (PI 3, Fig 36a— c ) 

Ag 1824, 1 

Hend 1951, 42, 1, 1-9, 2, 1-12, 3, 1-12, 16, 6, 7, 18, 2-5. 

Cells solitary or more usually m ribbons, attached by a very strong and at times long 
usually curved stipe, frustules in valve view linear-elliptic, often constricted in the middle 
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in girdle view chevron-shaped, valve surface punctate; puncta in double rows separated by 
strong costae Girdle with finely punctate parallel striations; pseudoraphe central on upper 
valve, strong raphe on lower Length 75-85 fi 

Distribution Esluarine-neritic, marine; epontic, epiphytic and on fouling test 
plates, planktonic at times. Australia: Moreton Bay, Port Stephens, Port Jackson, 
Botany Bay, Port Hacking, Eden. New Zealand: Auckland Harbour, Hauraki Gulf, 
Lyall Bay, N Z (Petit 1877). This form is regarded by Hendey (1951) as extremely 
tolerant of copper, and is therefore important in studies of ship fouling. 

179. Achnanthes brevipes Ag. (PI 3, Fig 37a, b ) 

Ag, 1824, 3; 1832, 59 
Schonfeldt, 1907, 122 
Boyer, 1916, 59, 16, 3, 1927, 232 
Hend, 1951, 41, 16, 9, 10 

Cells usually in short filaments, supported on short stipe; frustules in valve view linear- 
elliptic, with rounded extremities, slightly constricted towards the middle; in girdle view arcuate, 
valve surface punctate m transverse and longitudinal rows; pseudoraphe eccentric on upper 
valve; raphe supported by a stout costa dilated at central nodule to form a transverse stauros 
Length, 85—120/* # # „ 

Distribution Estuarine; brackish water. Australia: Lake Conjola. New Zea¬ 
land Auckland Harbour; Lyall Bay (Petit 1877). 

The following species of Achanthes have been previously recorded: — 

A glabrata Grun , 1863. (Petit, 1877, 16; Cl & Grun , 1880 ) Lyall Bay. 

A. mflata (Kiitz.) Grun., 1880 (as A. ventncosa, Ehr.,1869). New Zealand. 

A subsessihs Kiitz. 1844 (= A. brevipes) (Petit, 1877, 16). Lyall Bay. 

A tnnodis (W Sm.) Grun., in v H 1881. (Ehr., 1869.) New Zealand. 

Genus Cocconeis Ehr, 1838, em. Grun., 1868 

Cells solitary, epontic, attached by a lower valve; frustules in valve view elliptic-oval, 
m girdle view arcuate, usually with a loculiferous annulus on the margin; upper valve with a 
pbeudoraphe, and transverse or radiating punctate striae; lower valve with true raphe, and 
central nodule, sometimes with a marginal line, plastids may be present. 

Key to the Species of Cocconeis 

Upper valve with coarse radial puncta . C scutellum 

Upper valve with fine, radial to transverse striae C heteroidea 

180 Cocconeis heteroidea Hantzsch (PI 3, Fig. 38 ) 

Hantz, 1*863, 1, 21 
Boyer, 1927(b), 248 
Hust, 1931-33, 356, 811 (synonymy). 

Cells solitary, usually attached, frustule elliptic to almost circular, upper valve.with fine 
ladial to transverse striae, interrupted by hyaline areas and crossed by curved longitudinal lines, 
lower valve with strongly marked radial striae, central nodule indistinct, raphe sigmoid, margin 
hyaline Length, 40jtt. 

Distribution Estuarine, marine; epiphytic or benthic. Occasionally on algae or 
sea grasses; often on fouling test plates. Australia: Lake Macquarie, Moreton Bay, 
Botany Bay, Port Hackmg, Port Albert New Zealand: Auckland Harbour, Lyall 
Bay (Petit 1877). 

181 Cocconeis scutellum Ehr (PI. 3, Fig 39a, b.) 

Ehr, 1838, 194 

Hust, 1931-33, 337, 790 (synonymy) 

Hend, 1951, 44, 10, 9 
Cleve-Euler, 1953b, 6, 489 

Cells epiphytic, attached, solitary, frustule in valve view broadly elliptical; valves dissimilar, 
upper valve with coarse radial puncta, and marked pseudoraphe, finely punctate at margin, with 
puncta m rows, lower valve with median line, raphe and small central area^ finely radiately 
striate with broad marginal loculiferous rim Length, 20-40**. 

Distribution. Estuarme; brackish water form, usually epontic on algae, sea 
grasses and fouling test plates; moderately common Australia: Lake Conjola, Port 
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Hackin g; recorded by 0strup, 1910, in A. S., 192,36; 189, 21 (as C. pantformis Brun ) 
and from Lyall Bay, Foveaux Strait, and Campbell Island (Petit 1877). 

The following species of Cocconeis have been recorded previously:— 

C adnatica Kutz (Petit, 1877, 12.) Lyall Bay (= C scutellum v major Grun.) 
C. austrahcum A. S. (A. S, 1876, 10, 34-35 ) Australia. 

C australis Petit (Petit, 1877, 11). Lyall Bay. 

C. barbadensis Grev., 1857. (Gr. & St., 1886, 322.) Oamarn. 

C. caelata Arnott, 1868 (Petit, 1877, 12; A.S, 1893, 193, 53.) LyaU Bay, New 
New Zealand (= Diploneis campylodiscus Grun ) 

C costata Greg., 1855 (Gr & St, fig. in A S, 1894, 189, 8 -C. britanmca Naeg 
in Kiitz. 1849 fide Hust. 1933, 333 ) Oamaru. 

C. crux Ehr. (Petit, 1877, 11 ) Lyall Bay (= C interrupta Greg ) 

C. cyclophora Grun (A.S, 1893,197, 20, 28) S Australia, Oamaru 
C. decipiens ? Cl, 1873 (Petit, 1877, 11 ) Campbell Island 
C. dirupta Greg., 1857. (Petit, 1877, 11.) Lyall Bay. 
var. ? (as C. hospes) (A.S., 1893, 198, 4-6 ) Australia 
C. distorts Greg., 1857 (Petit, 1877, 13 ) Lyall Bay. 

C hospes A. S., 1893 v. C. dirupta var. 

C. illustns AS (AS, 1893, 192, 32.) Port Lincoln. (? = Mastogloia horvathiana 

C. 'lineata Ehr.= C. placentulav hneata (Ehr, 1869; Petit, 1877 11.) Lyall Bav 
C major Grev, 1857. (Petit, 1877, 12.) Lyall Bay, Campbell Island 
C. margmataJ^utz. (prob = C scutellum vox ) Petit, 1877). Lyall Bay 
C. maxima (Grun ) Perag (AS, 1894, 191, 44-46.) Oamaru. 

C. mediterranea Kutz, 1844 = C scutellum (Petit, 1877). Lyall Bay 
C. navtculoides Grev., 1857. (Gr. & St, 1887, 72 ) Oamaru 
C. nodulifer Gr. & St., 1887 is Rhaphoneis nodulifera 
C. notata Petit, 1877 (Petit, 1877.) Lyall Bay. 

C. pacifica Grun, m v H , 1880-1885 (Petit, 1877, 12 ) Lyall Bay (= C costata 
v. pacifica (Grun ) Cl ) 

C. pediculus Ehr, 1838 (Ehr., 1869.) New Zealand. 

C, pellucida Grun. in Rab, 1862. (Petit, 1877, 11, A. S., 1894, 191, 48 ) Lya 
Bay, Campbell Island, Oamaru. 

C placentulav. euglyptaPJai , 1838. (0strup, 1910.) Australia, 
v. lineata (Ehr.) (Ehr., 1869.) New Zealand. 

C pseudo-marginata Greg 1857 non Rab v intermedia Petit. (Petit, 1877, U 
Gr & St, 1886, 322 ) Lyall Bay, Oamaru (= C britanmca Naeg ) 

C. punctata Ehr = (C. placentula Ehr., 1838). Ralfs in Pritch, 1861 Australia 
C wrightn O’Meara (Petit, 1877, 12 ) Lyall Bay 


Sub-Order BIRAPHIDINEAE 
Family NAVICULACEAE 
Genus Navicula Bory 1894 

Cells solitary or colonial m mucous sheaths, frustules in valve view linear-elliptic or oblong, 
with rounded, capitate or rostrate ends; raphe present on each valve; axial and central areas 
usually distinct, striae parallel or radiate, finely or coarsely punctate, lmeate or apparently 
smooth; plastids vary, pyrenoids usually absent 


Key to the Species of Navicula 

1 Frustules m valve 'new elliptical 
Frustules in valve view elliptic-lanceolate 
Frustules in valve view lanceolate 
Frustules in valve view rhombic-lanceolate 

2 Two hyaline lateral areas constricted at central area 
Axial area narrow, linear, central area rounded to stellate 
Axial area narrow, with dilated central area 


N cuspidata 

N dementis 
N tuscula 


2 

5 

10 

3 
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N forcipata 

4 

N rabcarinata 
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6 


7 

N grevillei 

N vaidula 


N peregrma 

8 


11 


9 


13 

N amencana 

N. yarrensis 

N. gracilis 

12 

N brasiliensis 


N granulata 

N cyprinus 

N radiosa 

N meniscula 

N dementis 

N lyra 

N spectabilis 



3 Lateral areas convergent at apices 
Lateral areas not convergent at ends 

4 Axis elevated in girdle view 
Axis not elevated 

5 Cells in gelatinous matrix 
Cells solitary 

6 Apices rounded m valve view 
Apices obtuse, constricted 

7 Central area slightly produced on one side, giving an irregular 

appearance 

Central area not markedly asymmetrical 

8 Valve coarsely punctate 
Valve not coarsely punctate 

9 Axial area narrow, linear 
Axial area broad (half valve width) 

Axial area lanceolate, indented centrally 

10 Surface striate 
Surface costate 

11 Central area narrow, straight; puncta irregular near central 

Central area wider between central and terminal nodules, 
puncta regular 

12 Apices produced 
Apices sub-acute 

13 Valve centrally depressed 
Valve not centrally depressed 

14 Lateral areas of more or less even width 
Lateral area wide m the middle, tapering to apices 

182 Navicula cyprimis (W Sm ) Boyer (PI 4, Fig 40 ) 

Boyer, 1916, 95, 26, 21 

Hend , 1951, 47, 9 9 

Pinnulana cyprinus Ehr , 1844, 7, i, 11, 7 

Navicula cyprvnus Kutz, 1844, 99, 29, 35 

Pinnulana cyprinus Ehr mW Sm 1853,57, 18,176 , 

Cells solitary, frustules m valve view lanceolate, m girdle view linear with produced apices 
surface costate, costae transverse at extremities, radiating near centre, and somewhat sigmoid 
Length, 70-85/1. 

Distribution Estuarine; euryhaline, benthic, occasionally epontic on weeds and 
fouling test plates Australia: Heron Island, Lake Macquarie, Port Hacking, fresh¬ 
water, Lake Gonjola New Zealand: Wainui (Wellington). 

183 Navicula brasiliensis Griin (PI 3, Fig 41 ) 

Grun, 1863, 152, 14, 10 

Hend, 1953, 157, 1, 3 , , x . 

Cells solitary, frustules m valve view elliptic-lanceolate, apex rounded, striae coar j e - 
punctate, puncta irregular near central area; central area narrow, almost uniform in width 
Length, 72-90/* Hendey (1 c ) examined type specimens and separated this species irom other 
closely allied forms . . , 

Distribution Estuarine; euryhaline; benthic as a rule but also epontic on weeds 
and fouling test plates Australia Lake Macquarie, Port Hacking. New Zealand 
Oamaru (Gr and St, 1887) 

184 Navicula greviUei (Ag) Cl (PI 3, Fig 42a; PI 4, Fig. 42b) 

Cl, 1894, 152 

Boyer, 1916, 99, 31, 3-4, 1927, 376 

Hend , 1951, 46, 4, 1-6, 5, 1-4, 6, 1-13, 7, 1-5 

Schizonema grevillei Ag , 1830, 19. 

W Sm, 1856, 77, 68, 364. 

Cells usually colonial, enclosed in a gelatinous tube, much branched and tufted, usua.1 
unisenate, one end of each cell overlapping its neighbours; frustules in girdle view oblong, wit' 
rounded corners, in valve view elliptic-lanceolate; valve suiface with transverse and shghti; 
radiate striae, girdle longitudinally striate; axial area narrow and linear Length J8-W 

Distribution. Estuarine; euryhaline; benthic; forms slime on rocks and sand, 
and acts as shore binding agent; also epipytic slime on algae and marine grasses, and 
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Ti ansactions 


epontic on fouling test plates, common; widely distributed on shores in Australia and 
New Zealand. 

185 Navicula lyra Ehr (PI 4, Fig 43a ) 

Ehr, 1843b, 131 

Kutz, 1844, 94, 28, 55 
Hcnd, 1951, 50, 10, 1 

Cells solitary, frustules in valve view elliptical, apices gently rounded, this species group 
is characterized by two hyaline lateral areas constricted m the central area, and accounting 
for the specific name, striae transverse, punctate. Length, 60-150/1 

Distribution. Estuarine; euryhalme; benthic Australia: Port Hacking, found 
on a few occasions on surface of muds. 

N lyra v. australica is recorded by Schmidt ( 1875), from Port Lincoln, v atlantica 
by Petit (1877) from Foveaux Strait, and v bullata by Norman from Shark Bay 
(type loc ) 

Navicula lyra var elliptica AS (PI 4, Fig 44b, c, d ) 

AS, 1874, 1, 39 
Hend , 1951, 50, 10, 4-5 

Cells solitary, frustules in valve view elliptical with gently rounded ends, lateral areas 
converging towaids the ends, surface transversely striate, striae reduced to one or two puncta 
m the central area and towards the apices Length, 50-150/* 

Distribution. Estuarine; euryhaline; benthic, sometimes epiphytic, and epontic. 
on fouling test plates Australia Heron Island, Moreton Bay, Lake Macquarie 
Botany Bay, Port Hacking. 

186 Navicula subcarinata, Hendey (PI 4, Fig 44) 

Hend, 1951, 50, 10, 2-3 

N lyra var subcarinata Grun , in A S , 1875, 2, 5 
Cells solitary, frustule in valve view elliptical with slightly rounded or produced extremities 
in girdle view the axial area appears elevated, particularly at the extremities; this may be a 
variety of N lyra, as Grunow suggests, but the central area seems characteristic Length 

72-100/* 

Distribution Estuarine; euryhalme, benthic, but occasionally epontic on weeds 
and fouling test plates. Australia. Heron Island, Moreton Bay, Lake Macquarie, 
Botany Bay and Port Hackmg New Zealand Auckland Harbour 

187 Navicula peregrina (Ehr) Kutz (PI 4, Fig 45) 

Kutz , 1844, 97, 28, 52 

Boyer 1916,94 26,20, 1927,339 
I-Iend, 1951, 52, 16, 5, 17, 12. 

Pmnulana peregrina Ehr., 1844, 133. 

Cells solitary, frustules in valve view linear-elliptic with abruptly rounded ends, valves with 
narrow axial area central area clear, oval or rectangular, slightly produced on one side giving 
a very uneven appearance surface striate, striae transverse, radiating towards ends Length 

100-150/* 

Distribution Estuarine, euryhalme, benthic, occasionally epontic on algae and 
marine fouling test plates Australia: Port Hacking, Lake Macquarie; not very 
common New Zealand. As Pinn peregrina form by Ehr, 1869 

188 Navicula gracilis Ehr (PI 4, Fig 46 ) 

Ehr, 1838, 176, 13, 11 

Kutz 1844,91,3,48 
Boyer, 1927(b), 385 
Cleve-Euler, 1953b, 130, 756, a-d 

Cells colonial m gelatinous tube, frustules in valve view lanceolate with obtuse extremities 
striae transverse, short m central area radial, then more or less transverse. Length, 30-50/* 
Distribution Fresh water form, found m brackish water at Lake Conjola, 
Australia 

189 Navicula viridula Kutz (PI 3, Fig 47 ) 

Kutz , 1844, 91, 30, 47,4, 10, 15 

Boyer, 1927, 388 

Schizonema thwaitesi Grun in van H , 1880-85, 15, 38 
Cleve-Euler, 1953b, 150, 805a 
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Cells usually colonial in sheath, frustules enclosed in gelatinous tube forming dense, crowded 
colonies, in valve view lanceolate-elliptic, with obtuse, constricted apices; striae transverse to 
radial, central area large, oval. Length, 50—18/1. 

Distribution. From brackish water at Lake Conjola, Australia 

190. Navicula americana Ehr. (Pl. 4, Fig 48.) 

Ehr, 1843, 129. 

Boyer, 1916, 98, 26, 8; 1927, 372. 

Cleve-Euler, 1953b, 183, 887. 

Cells solitary, frustules linear-elliptic with broadly rounded ends; axial area broad, about 
half width of valve, dilated centrally; striae parallel with the middle, radiate near extremities 
Length, 180 ft 

Distribution. Brackish water at Lake Conjola; recorded from Australia by 
0strup (1910). 

191. Navicula forcipata Grev (PI 4, Fig 49 ) 

Grev, 1859, 83,6, 10-11 

Hend , 1951, 48, 12, 1. 

Cleve-Euler, 1953b, 105, 709 a, b. 

Cells solitary, frustules m valve view elliptical; surface striate, striae transverse, punctate 
striae interrupted by two hyaline areas constricted in the middle and convergent at the ends, 
resembling Navicula lyra Length, 50/* 

Distribution Estuarine; brackish water Australia: Lake Conjola, uncommon. 

192 Navicula yarrensis Grun (PI 4, Fig. 50 ) 

Grun m AS, 1876, 46 

Boyer, 1927(b), 418 

Valves elliptic-lanceolate with obtuse ends, axial area lanceolate, widened centrally, striae 
radiate in middle, slightly convergent and closer at ends Length, 60-90/1. 

Distribution. Brackish water. Australia* Lake Macquarie, Lake Illawarra, Con¬ 
jola, Mallacoota, Betka River; type locality Yarra Yarra, Victoria (fossil). AS. 
(1876). 

193 Navicula cuspidata Kiitz. (PI. 4, Fig 51.) 

Kutz, 1844, 94 

Boyer, 1927(b), 366. 

Valves rhombic-lanceolate with acute ends, axial area narrow, not widened centrally, striae 
ti ansverse, parallel, finely punctate Some valves have a strongly costate inner stratum Length, 

Distribution Lake Conjola Recorded from Australia by Ralfs (1861) 

194 Navicula tuscula (Ehr) van H (PI 4, Fig 52 ) 

van H , 1885, 95 

Boyer, 1927(b), 385 
Pmnularta tuscula Ehr, 1840, 21 
Stauroptera tuscula Ehr, 1854, 6 
Stauroneis punctata Kutz , 1844, 106. 

Navicula punctata (Kutz ) Donk, 1871, 36. 

N amphibola Cl ? in Cleve-Euler, 1953b. 

Valves elliptical, with rostrate-capitate ends, axial area narrow, central area dilated into 
large, irregularly divided transverse area, striae coarsely lineate, usually interrupted by several 
longitudinal blank lines, radiate in curved lines Length, 40-70/* 

Distribution. Lake Conjola 

195 Navicula dementis Grun. (PI 4, Fig 53 ) 

Grun , 1882, Cleve-Euler, 1953b, 148. 

Valves broad-lanceolate to elliptic with rostrate to swollen, rarely produced ends, axial 
area narrow, linear, central area irregularly rounded to almost stellate with 1-4 isolated puncta 
near the central nodule, striae radial, fine, closer at ends Length, 30-60/* 
var rhombica Brockmann, 148. 

In Cleve-Euler, 1953b, 148. 

Broadly rhombic-lanceolate with slightly produced, blunt ends Length, 35-40/* 
Distribution Australia: Lake Conjola 

196 Navicula granulata Bail (PI 4, Fig 54a, b ) 

Bail., 1853, 7, 10 

Boyer, 1927b, 404 
Hend , 1953. 
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Transactions 


This species differs from N brasiliensis m that the central area is wider, slightly panduri- 
form, while the puncta are regular near the central area, mtergrades occur between the two 
species (PI 4, Fig 54b), and it seems doubtful whether they can be maintained Length, 
80-9Op 

Distribution Australia. Port Hacking, Lake Macquarie, Gippsland Lakes 
New Zealand Auckland Harbour Recorded from Australia by 0strup (1910) 

197 Navicula radiosa Kutz (PI 5 Fig 55 ) 

Kutz, 1844, 91 

Boyer 1927b, 3, 97 
Cleve-Euler, 1953b, 816 

Cells solitary, valves lanceolate, narrow, with sub-acute ends, axial area veiy nariow, 
indistinct, central area small, costae radiate m the middle, convergent at ends Length, 80-120p 
Distribution Fresh to brackish water Australia Lake Dobson, Port Hacking 
Recorded from Australia by 0strup (1910) 

198 Navicula meniscula Schumann (PI 5, Fig 56) 

Schumann, 1064-9 

Hust in A S , 1934, 399, 30-33 

Hohn, 1951, 16, 34, 129 

Cells solitary \alves elliptic-lanceolate with acute ends (ostate punctate sonienh.it 
uregular near central nodule Length, 50p 

Distribution Fresh water Australia Lake Dobson, Tasmania 

199 Navicula spectabilis Greg (PI 5, Fig 57 ) 

Gicg, 1857, 481 

Boyer 1927, 412 

Cle\e-Euler 1953b, 107, 712 

Valves elliptic, lateial areas broad, constricted in middle and tapering sharply at apices 
with faint striae in middle of area, a row of punctate striae on each side of axial area, differs 
from N lyra and N hennedyi in shape of axial area Striae radiate, coaise, parallel to transverse 
axis Length 70-11 Op 

Distribution Australia Port Hacking 

The following forms ln\e been recorded previously as Naviculas, their generic 
affiliations will be indicated 

N affinis Ehr \ar undulata Grun is Ncidium affine \ai undnlatum (Petit 
1877) Lyall Bay 

N amphilepta Ehr (Ehr, 1869) New Zealand (~ N affims ) 

N amphuhynchus \ Neidnim amphirhynchus (Ehr ) Boyer (Ralfs m Pritch 
1361) Australia 

N. amphisbaena (is C alone is amp hisbaena Ehr, 1869) New Zealand 
N apis Ehr (is Diploneis adonis \ar Oamaruensis Cl) (Gr & St, 1886 322 
AS, 1890, 172, 7 ) Oamaru 

N atomas (Naegeh) Giun. 1860 ( Synedra atomas Nag in Kutz, 1849 > 
(0strup, 1910, 68 ) Australia 

N ( stanroneis ) Australis (Grev ) (Grev 1863c) type loc Harvey Bay ( 7 = 
N biformn Grun ) 

N bacillijormu Grun in Cl & Grun, 1880 (0strup, 1910, Boyer, 1927, 369 > 
Australia, New Britain 

N bacillum Ehr, 1854 (0strup, 1910, 40 ) Australia 
N biconstricta Gi & St, 1887, 132 is a Diploneis. Oamaru 
N. bisenata Petit, 1877 (non Diploneis bisenata Gl.) (Petit, 1877 ) Foveau * 
Strait (= Caloneis bisenata (Pet ) Cl ) 

N campbelln Petit, 1877 (non N campbellu Perag, 1915) (Petit, 1877, 22 ) 
Campbell Island (Caloneis campbelln (Pet ) Cl ) 

N cancellata Donk , 1871 (Petit, 1877 ) Foveaux Strait 
N capitata Ehr (Ralfs in Pritch , 1861, 900) Australia 
N cardinalis Ehr (Ralfs in Pritch, 1861 ) Australia 
N can 7 (Ehr, 1869) New Zealand (= N cincta \ can (E!u ) Cl ) 
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N clulensis (Ehr ) Kutz, 1844 (Ralfs in Pntch, 1861, 907) Australia (= 
Pinn borealis v brevistnata Aust.) 

N cincta (Ehr.) vH, 1885 (Pmnularia cincta Ehr., 1854.) (Navicula kiitz- 

ingiana H L Sm., 1878.) (0strup, 1910,75.) Australia. 

N clancula A S, 1875 (is Diploneis interrupta var. clancula (A.S.) Cl (Ralfs 
m Pntch ,1861 ) Australia 

N ciabro Ehr (is Diploneis crabio Ehr, 1854.) (Petit, 1877.) Lyall Bay 
N decora Gr & St, 1887 (Gr. & St, 1887, 133; A S., 1890.) Oamaru 
N decussata Erh ? (Petit, 1877, 23). Lyall Bay. 

N diversa Grev 1863c Curtis Island (type loc ) (== Diploneis weissflogn 

AS *) 

N definite Gr & St (Gr & St, 1887, 73). Oamaru 
N diconstncta Gr & St (Gr. & St., 1887, 132). Oamaru (? Diploneis ) 

N. disperse Gr. & St. (Gr. & St., 1887, 132) Oamaru 

N. disphema (Ehr) Kutz, 1844 (Pinnulana disphenia Ehr, 1843) Ralfs in 
Pntch, 1861, 908 Australia (Ehr, 1869). New Zealand. 

N distans W Sm, 1853. var (Petit, 1877, 26). Foveaux Strait. 

N dnbia (Ehr ) (v Neidium dubium (Ehr ) Cl, 1894). (Ralfsin Pritch., 1861 ) 
Australia 

N entomon Ehr m Kiitz, 1844 (is Diploneis gemmatula (Grun ) Cl, 1894, 
Petit, 1877 ) Lyall Bay 

N esox Kutz, 1844 (is Pinnulana esox Kiitz) Cl, 1891. (Petit, 1877 ) Camp¬ 
bell Island 

N firma Kiitz, 1844 (is Neidium indis (Ehr) Cl, 1894) (Petit, 1877; Boyer, 
1927, 321 ) Foveaux Strait; Australia. 

N fortis (Greg ) Donk , 1871 (Petit, 1877, 22.) Foveaux Strait. 

N fusca Ralfs in Pritch, 1861 (is Diploneis fusca (Greg.) Cl., 1894). (Petit 
1877, 25 ) Foveaux Strait. 

N gastrum exigua (Greg ) Grun, 1880 (0strup, 1910, 78.) Australia 
N gemmata and v mediterranea Grun. (are Diploneis gemmata (Grev ) Cl 
1894. (Petit, 1877, Gr. & St., 1886 ) Foveaux Strait, Oamaru 
N gracilis Ehr., 1838 (Ehr., 1869) New Zealand 

N graeffn Grun in A S , 1875 (is Diploneis graefin (Grun) Cl 1894) (Petit, 
1877, 24) Lyall Bay. 

N gotlandica Grun, 1880 (0strup, 1910, 78.) Australia. 

N gruendlen A S, 1873 (is Diploneis gruendlen (AS.) Cl., 1894). (Cl. & Grun 
1880 ) Oamaru. 

N hennedyi W Sm , 1856. (Petit, 1877 ) Foveaux Strait. 

N hochstetten Grun in AS, 1875 (Petit, 1877.) Foveaux Strait. 

N incurvata Greg., 1856 (is Diploneis incurvata (Greg) Cl, 1894) (Petit, 
1877.) Lyall Bay. 

N. inelegans Gr & St (Gr &St, 1887, 132, A.S., 1934,393, 12, 13.) Oamaiu 
N inflexa (Greg ) Donk, 1871. (Petit, 1877, 22 ) Lyall Bay. 

N mhalata A S , 1875 (Petit, 1877, 24.) Lyall Bay. 

N inteihneata Gr & St (Gr & St., 1886). Oamaru. (N. lyra gp.) 

N intermedia Gr & St (A S, 1893, 204, 11.) Oamaru. 

N johnsomana Grev, 1861 Harvey Bay; New Zealand (= Trachyneis john- 
somana (Grev ) Cl) 

N lanceolata (Agh ) Kutz , 1844 (0strup, 1910, 80 ) Australia. 

N liber W Sm , 1853 (Is Caloneis liber (W. Sm ) Cl, 1894 ) (Petit, 1877, 21 ) 
Lyall Bay 

N linearis Grun , 1860 (is Caloneis linearis (Grun ) Boyer, 1927) 

N lobata Gi & St (Gr & St, 1887, 133 ) Oamaru 
N longa (Greg ) Ralfs, 1861 (Petit, 1877, 26 ) Foveaux Strait 
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Transactions 


N luxuriosa Grev., 1863. Type loc N.S Wales, Australia. 

N. margino-lineata Gr. & St. (Gr & St, 1887, 132). Oamaru (= Caloneis 
musca v marginolmeata. 

N margino-punctata Gr & St (Gr & St, 1887, 132) Oamaru (= Caloneis 
musca v. marginolmeata .) 

N maxima Greg, 1857 (Is Caloneis liber (W. Sm.) Cl., 1894.) (Petit, 1877, 
21.) Foveaux Strait. 

N medio partita Gr. (AS, 1893, 204, 6) Oamaru. 

N. microsoma KMtz , 1844. (Petit, 1877, 20 ) Campbell Island. 

N. mtescens Ralfs in Pntch, 1861 (Is Diploneis nitescens (Greg.) Cl, 1894 ) 
(Petit, 1877, 24.) Foveaux Strait. 

N nivalis Ehr (0strup, 1910, 37 ) Australia. (= N mutica v nivalis (Ehr ) 
Aust) 

N nobilis (Ehr ) Kutz, 1844 (Boyer, 1927, 445.) Port Lincoln. 

N. notabilis A S , 1875 (Petit, 1877, 25) Foveaux Strait. 

N. oamaruensis Grun. (Is Diploneis adonis (Grun.) Cl var oamaruensis Cl., 
1894.) (A S., 1893, 204, 13 ) Oamaru 

N ovulum Grun, 1860 (Petit, 1877, 21 ) Lyall Bay (= Diploneis litorahs 
(Donk.)Cl) 

N oxyptera Kutz, 1844 (Ralfs in Pritch, 1861, 906.) Australia. 

N . pachyptera (Ehr) Kutz, 1844 (Ralfs m Pritch, 1861) Australia (= 
Pmn. lata v costata ) 

N. placentula Ehr, 1843 (Ostrup, 1910, 82 ) Australia 

N placita Gr & St (Gr & St, 1887, 133 ) Oamaru (= N hochstetten v 
placita ) 

N. praetexta Ehr, 1840 (Petit, 1877, 24, Gr & St, 1886, 323) Lyall Bay, Foveaux 
Strait, Oamaru 

N quarnerensis Grun, 1860 var dilatata Petit, 1877 (Is Mastogloia jehneckn 
Grun ) (Petit, 1877, 21 ) Campbell Island 

N radiosa Kutz, 1844 (Ostrup, 1910, 82 ) Australia. 

N retusa Breb m Cl, 1895 (Is Pinnulana ambigua Cl, 1895 ) (Petit, 1877, 22 ) 
Lyall Bay 

N rhomboides Ehr (Is Frustulia rhomboides ) (Ralfs in Pritch., 1861 ) Aus¬ 
tralia 

N rhombus Petit, 1877. (Is Mastogloia rhombus (Petit) Cl, 1895.) (Petit, 1877 
23) Lyall Bay 

N roteana (Rab ) vH, 1880 J0strup, 1910, 323 ) Australia. 

N salicula Ehr (Ralfs in Pritch , 1861) Australia. 

N salandriana Grun (Gr & St, 1887, 73 ) Oamaru 

N senans Breb (Is Anomoeoneis senans (Breb) Cl, 1894. (Ralfs in Pritch 
1861 ) Australia. 

N smithu Breb (Is Diploneis smithu (Breb.) Cl, 1894 AS., 1875, 7, 18; Petit 
1877 ) Australia; Foveaux Strait, v minor Petit, 1877; non West, 1812 (L 
D smithii) (Petit, 1877; Gr & St, 1886, 322 ) Lyall Bay, Oamaru 

N spathifera (Gr & St, = N lobata Gr & St, 1887) 

N sparsipunctata Gr & St (Gr & St, 1886 ) Oamaru. 

N splendida Greg, 1856 (IsDiploneis splendida (Greg ) Cl, 1894 ) (Petit, 1877, 
26 ) Lyall Bay 

N styliformis Ehr (Ralfs in Pritch, 1861, 907) Austra(ia (— Finn 
streptoraphe ) 

N tnhneata Gr & St (Gr & St, 1887, 132 ) Oamaru 

N vanolata Cl (AS. 1890, 174,26) Oamaru. 

N weissflogii A S , 1875 (Is Diploneis weissflogn (AS) f Cl, 1894 ) (Petit, 1877 
26) Lyall Bay 
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Genus Frustulia Ag. 1824 

Cells free or in mucous sheaths, valves linear-elliptic to rhombic-lanceolate, median line 
between two siliceous ribs, central and terminal nodules more or less elongated 

200. Frustulia rhomboides (Ehr.) de Toni (PI 6, Fig. 58a, b ) 
de Tom, 1891, 2, 277 
Navicula rhomboides Ehr, 1843, 3, 15 

Valves lanceolate or rhombic-lanceolate, obtuse, central and terminal nodules short, striae 
transverse, punctate, puncta in longitudinal rows Length, 70—140/* 

Distribution. Freshwater; Lake Conjola, Lake Dobson, Nepean River Previ¬ 
ously recorded from Australia (Pritchard 1861, 903, and 0strup 1910, 33) New 
Zealand* Dunedin. 

Also Frustulia lanceolata (Agh.) Kutz, 1844. (0strup, 1910, 80.) Australia 
Genus Neidium Pfitzer 1871 

Valves linear, linear-lanceolate or elliptical, with obtuse, acute, produced, sub-rostrate or 
sub-capitate ends, striae usually oblique, finely punctate, crossed by one or more blank lines 
on each side, axial area usually narrow or indistinct, median line with central pores in opposite 
directions, terminal fissures appearing trifurcate 

Key to Species of Neidium 

1 Ends rostrate or protracted N affine 

Ends cuneate N - amphigomphus 

Ends not rostrate, rounded ^ 

2 Valves linear £ buulcatum 

Valves linear-elliptic ™ tndts 

201 Neidium bisulcatum (Lagerstet) Cleve (PI 5, Fig 59 ) 

Cl, 1894, 26, 68 
Boyer, 1927b, 323 

Navicula bisulcata Lager , 1873, 1, 31 , 

Valves linear with rounded ends, central area dilated transversely . Length, 

Distribution Fresh-brackish water. Australia: Lake Conjola 

202 Neidium affine (Ehr ) Pfitzer (PI 5, Fig 60a ) 

Pfitz, 1871, 2, 39 

Boyer, 1916, 83, Navicula affine Ehr, 1843, 129 
Cells in valve view linear with protracted, sub-rostrate or capitate ends, striae oblique m 
middle, convergent at ends Length very variable # 

Distribution Fresh water; Lake Dobson, Tasmania; recorded from Australia by 
0strup (1910); New Zealand (Ehr., 1869, Lyall Bay; Petit, 1877). 
var amphirhvnchus (Ehr ) Cl (PI 5, Fig 60b ) 

Cl, 1894, 26, 68 
Hohn, 1951,77 
N amphirhynchus Ehr , 1843 
Boyer, 1927b, 321 

Valve linear-elliptic with broad, rostrate ends TT . , , 

Distribution. Fresh to brackish water, Lake Dobson, Port Hacking; recorded 

from Australia by Ralfs, 1861 

203 Neidium amphigomphus (Ehr ) Pfitz (PI 5, Fig 61 ) 

Pfitz, 1871, 2, 39 
Boyer, 1927b, 322 

Navicula amphigomphus Ehr , 1843, 129 

Valves linear, with straight sides and cuneate ends, striae shghdy oblique, punctate, central 
aiea large, dilated transversely Length, 100-120/*. 

Distribution Fresh to brackish water. Australia Lake Dobson, Port Hacking 

204 Neidium iridis (Ehr ) Cl (PI 5 Fig 62 ) 

Cl 1894, 26, 39 

Boyer, 1927b, 321 
Navicula indis Ehr , 1843, 130 

Valves linear-elliptic with rounded ends, striae slighdy oblique Length, 100-150/t 
Distribution Fresh to brackish water. Australia Lake Dobson, Port Hacking 
New Zealand Foveaux Strait (Petit, 1877). 
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Transactions 


N. dubium (Ehr) C1. 3 1894 (as Navicula dubium) (Ralfs, 1861, 0strup, 1910) 
Australia 

Genus Trachyneis Cl 1894 

Cells solitary, valves elliptic-lanceolate, lanceolate or rhomboid Axial area linear or lanceo¬ 
late, frequently asymmetrical, central area asymmetrical, or widened into a fascia, the valve 
has a threefold structure, an inner, coarsely punctate stratum, an outer, finely punctate layer 
and an intermediate network of anastomosing costae, forming rectangular or rhomboid alveoli 

205 Trachyneis aspera (Ehr.) Cl (PI 5, Fig. 63 ) 

Cl, 1894, 191. 

Pinnulana aspera Ehr , 1840, 213 
Navicula aspera Ehr, 1854, 35 

Frustule rectangular in girdle view, with rounded angles and a median constriction, girdle 
broad, finely punctate, valves elliptical to rhomboid with obtuse ends, axial area narrow, 
unilateral, central area transversely dilated, widened outward, alveoli radiate in oblique rows 
Length, 100-200M. . . 

Distribution Common on Heron Island, in east coast estuaries and Auckland 
Harbour. Previously recorded from Australia by 0strup (1910) and New Zealand by 
AS (1875) 

Genus Pinnularia Ehr, 1843 

Cells single, valves linear or nearly so, axial area broad, central and terminal areas large, 
costae smooth, differentiating this genus from Navicula, chromatophores two 

Key to Species of Pinnulana 

1 Ends acute 
Ends subcapitate 
Ends rounded, not subcapitate 
Ends slightly gibbous 

2 Striae convergent at ends 
Striae not convergent at ends 

3 Striae short, almost marginal 
Striae long - 

206 Pinnularia major W Sm (PI 5, Fig 64) 

W Sm, 1853, 1, 54 
Boyer, 1916, 102, 28, 4 
Navicula major Kutz , 1844, 97, 4, 19-20 

Cells solitary, valves linear, usually slightly swollen centrally, ends slightly gibbous, raphe 
oblique, axial area less than width of valve, convergent at ends, striate, striae radiate m 
middle, convergent at ends, crossed by a narrow band. Length, 200/* 

Distribution Usually from Zostera washmgs and bottom samples Australia 
Lake Macquarie, Botany Bay, Port Hacking 

207. Pinnularia borealis Ehr (PI 5, Fig 65 ) 

Ehr, 1843b, 1 

Boyer, 1927b, 437, 1916, 22 

Valves linear, with rounded ends, axial area about 4 width of valve, widened in middle 
raphe with large hook-shaped terminal fissures, striae slightly radiate m middle, convergent a* 
ends Length, 40-65/* 

Distribution. Freshwater Australia Lake Dobson New Zealand Near Auck¬ 
land (Ehr, 1869) 

208 Pinnularia brevicostata Cl (PI 5, Fig 66 ) 

Cl, 1891, 25, 1, 5. 

A S , 1875, 43, 26-27 (Nav hemiptera Kutz ) 

Valves linear, ends rounded, striate almost marginal, short, axial area very large, moic 
than half valve, raphe almost straight. Length, 120/* 

Distribution Brackish water Australia Port Flacking New Zealand Wel¬ 
lington (Wainui). 

209 Pinnularia gibba Ehr (PI 5, Fig 67 ) 

Ehr , 1843b, 1, 11 

P gibba (vH ) Boyer, in Boyer, 1927b. 

Valves linear, tapering to subcapitate ends, axial area dilated in middle, striae divergent 
in middle, convergent at ends Length, 80-90/* 


P splcndida 


major 

gibba 

stauroptera 

brevicostata 

borealis 
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Plate 1 



Fiu. 1 —Fragilaria striatula. Fig. 2—Thalassiothrix nitzschioides. Fig. 3—7'. frauenjeldii. Fig. 4— T. longissima. 
Fig. 5 —T. antarctica. Fig. 6—Asterionella japonica. Fig. 1—A. kariana. Fig. 8—Amphipleura micans. Fig. 9— 
Mastogloia strigilis. Fig. 10—17. gracilis. Fig. 11— M. smithii. Fig. 12—3/. cocconeiformis. Fig. 13— M. horva- 
thiana. Fig. 14—3/. roslellata. Fig. 15 —Amphora hyalina. Fig. 16 —Nitzschia longissima. Fig. 17— N. closterium. 
Fig. 18—AT. scriata. Fig. 19—.V. sigma. Fig. 20— N. angularis. Fig. 21—V. brebissonii. Fig. 22—V. plana. Fig. 23— 
N. pacifica. Fig. 24 N. maritima. Fig. 2o —Chaetoceros aequatorialis. 






























Pi. ate 2 
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Fig. 1— Fragilaria oceanica. Fig. 2— F. constricta. Figs. 3a and b —Fragilariopsis antarctica. Fig. 4 —Plagiogramma 
vanheurckii. Fig. 5— P. staurophorum. Fig. 6— P. decussatum. Fig. 1—Synedra pelagica. Fig. 8—5. frauenfcldn. 
Fig. 9—5. undulata. Fig. 10—5. fulgens. Fig. 11—5. ulna. Fig. 12—5. splendens. Fig 13—5. closteroides. 
Fjg. 14— s. gaillonii. Fig. 15—5. superba. Fig. 16 —Grammatophora marina. Fig. 17— G. serpentina■ tig- 115 
G. oceanica v. subtilissima. Fig. 20 a-c —Rhabdonema adriaticum. Fig. 21 —Diatomella balfouriana. Fig. 22 
Terpsinoe musica. Fig. 23a, b —Licmophora llabellata. 
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Plate 3 


Fig. 24 —Licmophora abbreviata. Fig. 25a, b— L. grandis v. divisa. Fig. 26— L. gracilis. Fig. 27 a-c— Clima- 
casphenia moniligera. Fig. 28— Striatella unipunctata. Fig. 29— S. interrupta. Fig. 30— Eunotia diadema. Fig. 31— 
F. crista galli. Fig. 32— E. bidentula. Fig. 33a— E. pectinalis v. undulala; 33b—v. ventralis. Fig. 34— E. sare- 
kcnsis. Fig. 35— E. gracilis. Fig. 36 a-c —Achnanthes longipes. Figs. 37a. b — A. brevipes. Fig. 38 —Cocconeis 
hcteroidea. Fig. 39a. b— C. scutellum. Fig. 47 —Navicula viridula. Fig. 41 a-d—.V. brasiliensis. Fig. 42a— 

N. grevillei. 
















Plate 4 
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Fig. 42b— Navicula greiillei. Fig. 43a— N. lyra ; 43 b-c—v. elliptica. Fig. 44a. b—.V. subcarinata. Fig. 45— 
A. per eg nna. Fig. 46— N. gracilis. Fig. 48— N. americana. Fig. 49— N. jorcipata. Fig. 50— N. yarrensis. 
Fig. 51—.V. cuspidata. Fig. 52— N. tuscula. Fig. 53—V. dementis. Fig. 54a—V. granulata. 54b—V. granulata- 

brasiliensis intoi grade. 
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Plate 5 


Fig. 55 Navicula radiosa. Fig. 56— N. minusculus. Fig. 57—N. spec tab ills. Fig. 58a. b —Frustulia rhomboides. 
I ig. M) Neidium bisulcatum. Fig. 60a— Neid. affine; 60b—v. amphirhynchus. Fig. 61— Neid. amphigomphus. 
Fig. 62 Neid. iridis. Fig. 63a. b Trachyneis aspera. Fig. 64 —Pinnulaiia major. Fig. 65— P. borealis. Fig. 66— 
P brevicostala. Fig. 67 a. b— P. gibba. Fig. 68— P. splendida. Fig. 69— P. stauroptera. Fig. 70a —Diploneis 
crabo: 70b—v. pan dura. Fig. 71a— D. smithii 71b—v. rhombica. 


70. A. 


7f.A. 


60. A. 


67. A. 


















































Plate 6 
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Fig. 72— D. constricta. Fig. 73a— D. fusca; 73b—v. aestiva. Fig. 74— D. vacillans. Fig. 75— D. chersonensis. 
Fig. 76— D. weissflogii. Fig. 77— D. coffaeiformis. Fig. 78— Pleurosigma naviculaceum. Fig. 79a ? b— P. angulatum. 
Fig. 80a. b— P. balticum. Fig. 81— P. fasciola. Fig. 82a, b— P. formosum. Fig. 83— Stauroneis anceps. Fig. 84— 
S. phoenicenteron. Fig. 85— Anomoeoneis serians. Fig. 86— A. sphaerophora. Fig. 87— Mastogloia cribrosa. 
Fig. 88a-b— M. quinquecostata. Fig. 89— At. horvathiana. Fig. 90— M. cocconeiformis. 
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Plate 7 



Fig. 88c— M. quinque cost ala. Fig. 91a. b —Amphiprora alata. Fig. 92 —Tropidontis lepidoptera. Fig. 93— 
Amphora robusta. Fig. 94— A. proteus. Fig. 95— A. egregia. Fig. 96— A. lineolata. Fig. 97— A. ostrearia. 
Fig. 98a. b— A. gigantea. Fig. 99a. b— A. angusta. Fig. 100— A. granulata. Fig. 101— A. mexicana. Fig. 102— 
A. spectabilis. Fig. 103— A. rhombica. Fig. 104— A. hendeyi. Fig. 105— A. arcta. Fig. 106 —Epithcmia wester- 
mannii. Fig. 107a. 1)— E. argus. Fig. 108a. b —Rhopalodia gibba. Fig. 109a, b— R. ventricosa. Fig. 110— Cymbella 

affinis. Fig. Ill — C. aspera. 







































Plate 8 
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Fig. 112— Cymbella subturgida. Fig. 113— C. cistula. Fig. 114— Gomphonema acuminatum turns. Fig. 115a, b— 
G. exiguum. Fig. 116a. b— G. olivaceum. Fig. 117— Nitzschia hungarica. Fig. 118—.V. plana. Fig. 119— 
Bacillaria paradoxa. Fig. 120— Hantzschia amphioxus. Fig. 121a. b— Surirella fastuosa. Fig. 122—5. gemma . 
Fig. 123a, b—5. tenera. Fig. 124a. b—5. javanica. Fig. 125—5. ovalis. Fig. 126 5. elongata. Fig. 1- 
Campylodiscus ornatus. Fig. 128a, l)— C. adriaticus. 
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Plate 9 






Tig. 129a —Campylodiscus undulatus ; 129b—v. leudigeri. Fig. 130— C. biangulatus. Fig. 131— C. samoensis. 
Fig. 132 —C. crebrccostatus. Fig. 134 —Coscinodiscus argus. Fig. 135— C. argus. Fig. 136— C. debilis. 
Fig. 137 —Cyclotella menenghiniana. Fig. 123c —Surirella tenera var. Fig. 138 —Amphipleura micans. Fig. 139— 

Campylodiscus dacmelianus. 
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Distribution. Brackish water Australia: Port Hacking. New Zealand: Near 
Auckland (Ehr, 1869). 

210 Pinnularia splendida Hust (PI 5, Fig 68 ) 

Hust in A S , 1934, 391, 5-6 

Valves broad-linear, tapering to ends; axial area dilated on one side m middle, striae 
divergent, raphe curved at ends and in middle. Length, 45 p. 

Distribution Brackish water Australia: Port Hacking. 

211 Pinnularia stauroptera (Grun.) Cl. (PI 5, Fig 69) 

Cl, 1891,26 

Navicula stauroptera Grun, 1860, 14 

Valves linear, tapering to subcapitate ends; axial area more than /s valve width, widened 
m middle, striae short, divergent, continuous or interrupted on one or both sides of central 
nodule Length, 95-150 a* 

Distribution. Brackish water. Australia: Port Hacking. 

The following species of Pinnularia have been previously recorded:— 

P ambigua Cl, 1895, as Nav . retusa (by Petit, 1877). Lyall Bay. 

P cruciformis (Donk ) Cl, 1895 (0strup, 1910, 108.) 

P dactylus Ehr. (Ehr, 1869) New Zealand. 

P decurrens Ehr. (Ehr., 1869). New Zealand. 

P dwergens W. Sm., 1853. (0strup, 1910, 98.) Australia. 

P divergentissima (Grun ) Cl., 1895 (0strup, 1910, 103.) Australia 
P esox (Kutz ) Cl as Nav esox (by Petit, 1877). Campbell Island. 

P hemiptera (Kutz). W. Sm, 1856. (0strup, 1910, 103.) Australia 
P intermedia Lager, 1873 (0strup, 1910, 100.) Australia. 

P mterrupta W Sm f biceps, W Sm, 1853. (0strup, 1910, 95.) Australia. 

P. macilenta Ehr. (Ehr, 1869) New Zealand. 

P mesogongyla Ehr, 18 (Ehr., 1869). New Zealand. 

P microstauron (Ehr.) CL, 1895 (0strup, 1910, 95 ) Australia. 

P molans (Grun ) Cl, 1895. (0strup, 1910, 95.) Australia 
P quadratarea { A.S ) CL, 1895. (0strup, 1910, 109.) Australia. 

P stomatophoraGrun in A.S., 1876. (0strup, 1910, 102.) Australia 
P subsolans (Grun ) Cl, 1895. (0strup, 1910, 102 ) Australia. 

P tabellana Ehr. (Ehr., 1869). New Zealand 
P vindis (Nitzsch) Ehr, 1838. (0strup, 1910, 107.) Australia, 
v leptogongyla (Ehr ?) Grun (as P leptygongyla) (Ehr, 1869). New Zealand 
v comutata (AS, 1875, 45, 35-37). Australia, 
v fallax Cl Australia. 

v. intermedia Cl (AS, 1875, 42, 9, 10) Australia, 
v rupestns Hantzsch (A S, 1875, 44, 42 ) Australia. 

Genus Diploneis Ehr., 1840 

Cells solitary, frustules m valve view elliptical or pandunform Dividing bands and septa 
absent, central area enclosed in strongly siliceous horns corresponding to the lyre-shaped areas 
of Navicula lyra, central nodule quadrate, valves costate, striate or both, outside siliceous horns 
are depressions (sulci) and, in some species, are narrow spaces called lunulae; poroids (areolae) 
between the transapical costae in single or multiple rows (usually double); plastids two 


2 

6 

3 

4 

D coffaeiformis 
D constncta 
D crabro 

5 

D vacillans 


D 


Key to the Species of Diploneis 

1 Transapical ribs not crossed by longitudinal lines 
Transapical ribs crossed by longitudinal lines 

2 Outer wall smooth or faindy poroid 
Outer wall strongly poroid 

3 Valves linear or elliptic 

Valves constricted in transapical plane 

4 Inner side of lunulae with 1 or more pores — 

Inner side of lunulae otherwise 

5 Poroids of the outer side in almost straight longitudinal rows, 

fine throughout, double rows not visible 
Poroids of outer side in a criss-cross arrangement, irregular 
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double rows evident _ D smithu 

6 Valves with true longitudinal ribs, lunulae separated therefrom ~ 7 

Valves without true longitudinal ribs, lunulae not separated D fusca 

7 Apical nodule quadrate .......... D chersonensis 

Apical nodule constricted tn the middle D weissflogu 

212 Diploneis crabro Ehr var pandura (Breb ) Cl (PI 5, Fig. 70.) 

Ehr, 1844, 85 
Cl, 1894, 100 
Hust, 1927-33, 622, 1034B 
Cleve-Euler, 1953b, 86, 660c 
Navicula pandura Breb, 1854, 4 

Cells solitary, frustules in valve view panduriform, ends abrupdy rounded to acute, median 
nodule large, horns narrow, nearly parallel with a row of large puncta, costae strongly marked, 
radiating, curved at central and distal areas with two rows of areolae between costae, lunulae 
bioad, usually linear Length, 60-100/* 

Distribution. Estuarine; euryhaline; benthic, occasionally epontic on weeds and 
fouling test plates. Australia: Heron Island, Moreton Bay, Yamba, Lake Macquarie, 
Botany Bay, Port Hacking, Weber Deep at 7,400 m (Galathea). New Zealand 
Hauraki Gulf; Lyall Bay (Petit 1877). 

213 Diploneis smithii (Breb ) Cl (PI 5, Fig 71a ) 

Cl, 1894, 96 

Hust, 1937, 647, 1051 

Cleve-Euler, 1953b, 81, 654a (synonymy) 

Navicula smithu Breb m W Sm , 1856, 92 

Cells solitary, frustules m valve view elliptical, central nodule more or less elliptical with 
truncate ends; horns parallel on inner, evenly curved on outer edge; costae transverse, radial 
towards extremities, separated by two rows of areolae decreasing m size from margin Length 
60-100/* 

Distribution. Estuarine; mesohalme, benthic and epontic on weeds and fouling 
test plates; common Australia: Port Hacking, Lake Macquarie, Botany Bay. Previ¬ 
ously recorded from Australia (Schmidt, 1875). New Zealand: Lyall Bay (Petit 
1877) 

214 Diploneis smithii f rhombica Mereschkowsky (PI 5, Fig 71b ) 

Mereschkowsky 1902, 12 

Hust, 1937, 649, 1952a. 

Cells solitary, frustules m valve view elliptic-rhomboid, with obtuse apices, costae strong 
radial, two sets of areolae between each rib Length, 50-80/* 

Distribution. Estuarme; marine; benthic and epontic on algae, sea grasses and 
fouling test plates Fly River (New Guinea). Australia: Moreton Bay, Clarence 
River, Port Stephens, Port Jackson, Lake Macquarie, Botany Bay, Port Hacking, Eden 
Port Phillip, Fremantle, Macquarie Island Very common throughout Australia 

215 Diploneis constricta (Grun.) Cl. (PI 6, Fig 72.) 

Cl, 1894, 1, 83 

Hust, 1937, 594, 102a (synonymy) 

Cleve-Euler, 1953b, 70, 630b 

Navicula constricta Grun, 1860, 535, 3, 18 

Cells solitary, frustules m valve view panduriform with bluntly rounded or acute apices 
median area simple, large, quadrate, horns strong, converging at apicescostae wide, heavih 
marked, transverse, radial towards extremities, lunulae broad, with a single row of delicate 
pores, Imear, lunulae without obvious pores on the inside Length, 40-60/* 

Distribution Estuarine; benthic Australia* Port Hacking. Uncommon 

216 Diploneis fusca (Greg ) Cl (PI 6, Fig 73a ) 

Cl, 1894, 93 

Hust, 1933, 654, 1053 
Cleve-Euler, 1953b, 81 

Valves elliptic to linear-elliptic, central nodule large, sub-quadrate horns strongly marked, 
tapering towards apices, expanded near central nodule, costae transverse, strong, radial to 
parallel, with numerous longitudinal ribs, areolae adjacent to horns m tetrads or in quincunx 
Length, 80-150/* 

Distribution Australia Lake Macquarie Recorded as Navicula fusca from 
Foveaux Strait by Petit (1877) 
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var aestiva (Donkin) Hust (PL 6, Fig. 73b ) 

Hust, 1933,657, 1059 
Navicula aestiva Donk, 1858, 32, 3, 18 
Diploneis aestiva Cl., 1894, 94. 

Differs from type in the strongly elongated central nodule Length, 40-100/* 

Distribution Australia: Port Hacking 

217. Diploneis vacillans (A S.) Cl (PI 6, Fig 74) 

Cl, 1894, 95 
Hust, 1927, 1933, 662 
Navicula vacillans A S , 1875, 8, 34, 36, 37. 

Valves elliptic to linear, with broad to blunt-cuneiform apices and slightly convex to 
parallel sides, central nodule rather small, almost quadrate or elongate; horns strong, parallel, 
transapical costae radial, almost perpendicular to midlme in centre; longitudinal lines delicate 
closer together than costae Puncta m double row between ribs, difficult to see Length, 20-50/* 
Distribution Brackish water Australia* Lake Conjola 

218. Diploneis chersonensis (Giun ) Cl (PI 6, Fig. 75.) 

Cl, 1891, 91. 

Hust, 1933, 709, 1088. 

Navicula chersonensis Grun in A S, 1876, 69, 21 
Valves panduriform, with constricted middle and bluntly cuneate apices; central nodule 
small, quadrate, horns strong, parallel Sulci broad to narrow, linear; transapical costae strong 
parallel to radial, with one to several longitudinal ribs, straight or slightly bent, one row of 
poroids on lunulae Length, 30-100/* # 

Distribution. Australia* Lake Macquarie, Port Hacking, Conjola. 

219 Diploneis weissflogi (AS) Cl (PI 6, Fig 76 ) 

Cl, 1894, 91. 

Hust, 1933, 703, 1085. 

Navicula weissflogi A S , 1875, 12, 26-32 . 

Frustule in valve view linear-elliptic with more or less sharply narrowed sides and elliptic 
to tongue-shaped halves, central nodule small, elongated, constricted in the middle; horns 
almost parallel, approaching slighdy at ends, transapical costae well defined, strongly marked 
and elongated m middle, somewhat radial, crossed by several almost straight or slightly irregulai 
longitudinal ribs, broken on either side of central nodule Length, 30/* 

Distribution. Brackish water. Australia: Lake Conjola. New Zealand: Auck¬ 
land Harbour Recorded from Australasia by Petit (1877) (Lyall Bay ); and Boyer 
(1927b). 

220 Diploneis coffaeiformis (AS) Cl (PI 6, Fig 77) 

Cl, 1894, 81 

Hust, 1937, 611, 1025 (synonymy) 

Cleve-Euler, 1953, 69 

Cells elliptic, nearly circular, central nodule large, costae transverse to radial, longitudinal 
rows of poroids adjacent to raphe Length, 60—80/*^ ^ # 

Distribution Estuarine, marine Epontic. Australia: Port Hacking; Heron 
Island 

The following additional species of Diploneis have been recorded:— 

D adonis (Brun ) Cl, 1894 v. oamaruensis Cl, 1894. (Gr. & St., 1887 (as Nav 
apis) ; A.S , 1890, 174, 3). Oamaru 

D gemmata (Grev ) Cl, 1894 (as Navicula gemmata & v. mediterranea Grun ) 
(Petit, 1877, Gr & St, 1886, 322 ) Foveaux Strait, Oamaru . 

D gemmatula (Grun) Cl, 1894 (as Nav entomon Ehr.) (Petit, 1877.) Lyall 
Bay 

D graeffu (Grun) Cl., 1894. As Nav giaefjii Grun (Petit, 1877). Lyall Bay 
D gruendleni (AS ) Cl, 1894. (As Nav gruendlerii A.S). (Gr. & St., 1886 ' 
Oamaru 

D incutvata (Greg) Cl, 1894 (as Nav incurvata Greg.) (Petit, 1877.) Lyall 

D l'nterrupta (Kiitz ) Cl, 1894 v. clancula (A S.) Cl, 1894. (Nav. clancula A S 1 
(A S, 1875 ) Australia. ,, 

D lobata (Gr & St) 1877. (As Nav lobata Gr. & St) Oamaru. Probabh 
D. novae zeelandiae. 
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D nitesccns (Greg ) Cl, 1894 (As Nav nitescens ) (Petit, 1877 ) Foveaux 
Strait 

D novae zeelandiae (AS) Hust, 1933 (As Nav mterruptav novae zeelandiae 
A S ) (Petit, 1877 ) Lyall Bay. 

D. smithn (Breb ) Cl, 1894 (As Nav smithn ) (A S., 1875, 7, 8, 18 ) Australia 
v nitescens (Greg ) (Gr. & St, 1886) Oamaru 
v minor Petit (Petit, 1877 ) Lyall Bay. 

D splendens (Greg ) Cl, 1894 (As Nav splendida Greg.) (Petit, 1877 ) Lyall 
Bay 

Genus Pleurosigma W Sm , 1853 

Cells solitary, free, frustules m valve view sigmoid Valves with central and teimmal 
nodules, raphe usually sigmoid, often more so than valve margin, cell surface delicately marked 
by longitudinal oi oblique and transverse striae, some authors maintain two genera, Pleurosigma 
wtih oblique, Gyrosigma with longitudinal and transverse striae 

Kev to the Genus Pleurosigma 

Fiustules with definite angle on margins on transapical axis 
Margin evenly curved 
Raphe straight m central portion 
Raphe sigmoid, central portion curved 
Frustules evenly sigmoid 
Frustules sigmoid towards extremities 
Raphe evenly sigmoid 
Raphe more strongly sigmoid at apices 

221 Pleurosigma naviculaceum Breb (PI 6, Fig 78 ) 

Breb, 1867,17 

Boyer, 1916, 74, 22, 6, 1927,471 
Valves lanceolate, slightly sigmoid at the subacute ends Raphe nearly central, sigmoid 
near ends Striae transverse and oblique, the latter closer at the ends Central nodule dilated 
transversely Length, 80At 

Distribution Australia Heron Island, Lake Conjola. New Zealand * Hauraki 
Gulf, Wellington Harbour 

222 Pleurosigma angulatum (Queckett) W Sm (PI 6 Fig 79a b ) 

W Sm, 1853, 65, 21, 205 

Boyer, 1916, 74, 22, 3, 1927, 471 
Hend , 1951, 61, 11, 8 (synonymy) 

Navicula angulata Queckett, 1848, 438, 7, 4-7 
Cells solitary, frustules in valve view sigmoid-rhomboid, with at times a definite angle on 
\alve margin adjacent to central nodule, raphe sigmoid, central; central nodule small, moi< 
or less rhombic, valve surface obliquely and transversely striated Length, 80-120/1 This form 
is often smaller than specimens of P angulatum received from Hendey from Great Britain, and 
Hendey (m litt ) considers the Australasian form is a distinct species. However, because of 
considerable variation m form we hesitate at this time to separate our form from P angulatum 
Distribution Estuarme-neritic, marine, benthic, epontic, and planktonic, found 
m algal and Zostera washings, and on fouling test plates Australia Moreton Bay, 
Port Stephens, Lake Macquarie, Port Jackson, Botany Bay, Port Hacking, and from 
coastal plankton stations of New South Wales In mud at 135 m off Jibbon Cape 
(living form) New Zealand Wellington Harbour 

223 Pleurosigma balticum (Ehr ) W Sm (PI 6, Fig 80a, b ) 

W Sm, 1853, 66, 22, 207 

Hend, 1951,61, 11,9 

Gyrosigma balticum (Ehr ) Cl , 1894, 118 

Boyer, 1916, 75, 23, 2, 1927 456 

Cells solitary, frustules in valve view sigmoid towards extremities Raphe sigmoid and 
slightly curved close to central nodule, striae longitudinal and transverse Length 80-182 a* 
x up to 27/x wide 

Distribution Estuarine, neiitic, common m plankton on fouling plates, algae 
and sea grasses and as a benthic form Australia Moreton Bay, Lake Macquarie, Port 


1 

2 

3 

4 


P angulatum 

P fasciola 

P formosum 

P balticum 
P naviculaceum 
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Stephens, Port Jackson, Botany Bay, Port Hacking, Eden, Port Philip. New Zealand: 
Hauraki Gulf From Australia by 0strup (1910) 

224 Pleurosigma fasciola (Ehr ) W Sm (PI 6, Fig 81 ) 

W Sm, 1853, 67, 21, 211 

Hend , 1951, 62 

Gyrosigma fasciola (Ehr ) Cl, 1894, 116 

Boyer, 1927, 463 t _ « 

Cells solitary, sigmoid, extremities drawn out mto long, curving beaks; raphe central 
straight except at the beaks, where it is sigmoid; striae very fine, transverse and oblique 
Length, 60/* 

Distribution. Neritic, marine, epiphytic Australia Port Hacking; rare 

225 Pleurosigma formosum W Sm, 1853 (PI 6, Fig 82a, b) 

W Sm, 1853, 63, 20, 195 

Bo>er, 1916, 73, 22, 5, 1927, 467 

Hend, 1951, 62, 11, 6 . 

Cells solitary, frustule in valve view sigmoid, raphe strongly sigmoid, sweeping from the 
central nodule towards the valve margin, giving a very twisted appearance; striae transverse 
and oblique Length, 100-180/* x up to 20/t. 

Distribution. Estuarine-neritic; epontic on weeds and fouling test plates, com¬ 
mon, frequently benthic, and occasionally planktonic. Australia: Heron Island, More- 
ton Bay, Lake Macquarie, Port Jackson, Botany Bay, Port Hacking. New Zealand 
Hauraki Gulf, Lyall Bay (Petit 1877) 

The following additional species of Pleurosigma have been recorded previously — 
P compactum Grev., 1857 ( Gyrosigma ) (0strup, 1910, 31). Australia (As 
Donkinia compacta ) (Gr & St, 1887, 133). Oamaru. 

P. cuspidatum Cl, 1894 (As P. lanceolatum cuspidatum Cl., 1881 ) Type loc ' 
Port Jackson 

P elongatum W Sm , 1853 (Hardy, 1910). Kew, Victoria. 

P kuetzingn Grun, 1860 ( Gyrosigma) (0strup, 1910, 31). Australia 
P nubecula W Sm, 1853 (as P intermedium Sm., 1853) (Petit, 1877, 28) 
Lyall Bay 

P mannum Donk, 1858 (Petit, 1877, 28.) Lyall Bay. 

P. reticulatum (as Donkinia) Norman in Pritch , 1861, 921. 

P validum Shadb. 1854 (Petit, 1877, 28 ) Lyall Bay, Foveaux Strait (= 
P rigidum ) 

P vitraeum Cl, m Cl & Grun , 1880 is Navicula vitraea CL, 1894. (Cl & Grun , 
1880, 60 ) Australia 

Genus Amphipleura Kutz. 1844 

Cells solitary or embedded m a gelatinous matrix, frustules delicately sihcified, valves 
fusiform, more rarely linear, central nodule narrow, extending half the valve-length or more 
then forking at the end, terminal nodules elongate. 

226 Amphipleura micans (Lyngb ) Cl (PI 1, Fig 8, PI 9, Fig 13a.) 

Cl, 1894, 126 

Hust, 1933, 723, 1094 

Bangia micans Lyngb, 1819b, 84, 29 (apud Cl ) 

Berkeleya adriatnea Grun, 1867 in Grun, 1877, 180 
Cells in gelatinous matrix forming a branched sheath, frustules elongate, valves lmear with 
bluntly rounded ends, and tapering only slightly; central nodule not obviously curved; trans- 
apicai ribs parallel to transverse axis, converging towards the poles near the ends of the valves 
Distribution Australia- East coast estuaries, including Lake Macquarie, Port 
Jackson, Botany Bay, Port Hacking, var fragilis ( Berkeleya) fragilis is recorded 
fiom Lyall Bay, N Z , by Petit (1877) 

Genus Stauroneis Ehr., 1843 

Valves more or less lanceolate, with slightly radiate, fine punctate striae; central nodule 
dilated mto a transverse stauros 



28 


T ransactions 


Key to Species of Stauroneis 

Valves with produced ends ~~ $ an ceps 

Valves lanceolate - S phoenicenteron 

227. Stauroneis anceps Ehr (PI 6, Fig 83 ) 

In Kiitz , 1844, 105. 

Boyer, 1927b, 422. 

Valves lanceolate with produced, subcapitate ends axial area narrow or indistinct, stauros 
not reaching margin, striae radiate Length, 40-80/* 

Distribution. Fresh water, Lake Dobson From Australia by 0strup (1910) 

228 Stauroneis phoenicenteron (Nitzsch) Ehr (PI 6, Fig 84 ) 

Ehr, 1843, 134 

Boyer, 1927b, 421. 

Bacillana phoenicenteron Nitzsch, 1817, 92, 4 
Valves lanceolate with obtuse ends, axial area linear, with transverse stauros, striae radiate 
punctate, puncta in longitudinal rows Length, 80-180/* 

Distribution Fresh water, Lake Dobson Recorded from Australia by 0strup 
(1910), from New Zealand, near Auckland (Ehr, 1869) 

The following species of Stauroneis have been recorded previously.-— 

S ( Stauroptera ) acus Ehr (Ehr, 1869) New Zealand 

S. acuta W Sm, 1853 (Petit, 1877,0strup, 1910) Foveaux Strait, Australia 

S ( Stauroptera ) cardinahs Ehr (Ehr, 1869) New Zealand. 

S. constricta Ehr, 1843 non W Sm (Ralfs m Pritch., 1861). Australia 
S dilatata Ehr, 1843 (Ralfs in Pritch , 1861 ) Australia. 

S frauenfeldiana Grun , in A S (AS, 1903, 242, 2) Talbot, N Z 
S fulmen Brightw (in A S, 1903, 241, 1) Yarra River 
S. hochstetteri Ehr (Ehr, 1869) New Zealand. 

S inflata A S , 1893 non Kutz , non H L Sm (AS, 1903, 241, 2) Yarra River 
S sahna W. Sm, 1853 (0strup, 1910, 323 ) Australia. 

S vibrio Ehr, 1869 (Ehr, 1869) New Zealand 

Genus Anomoeoneis Pfitz. 1871 

Cells solitary, frustules in valve view lanceolate, central nodule small, raphe central axial 
area narrow, enlarging at the central area, and dilated on one side, valve surface with trans¬ 
verse striae, puncta in longitudinal rows interrupted by clear lines 

Key to the Species of Anomoeoneis 

Apices acute in valve view A serians 

Apices swollen and rounded A sphaerophora 

229 Anomoeoneis serians (Brebisson) Cleve (PI 6, Fig 85 ) 

Cl, 1895, 11, 7. 

Boyer, 1916, 80, 17, 13 
Cleve-Euler, 1953b, 197, 918 
Navicula serians Kutz, 1844, 92, 30, 23 
Frustuha serians Breb m Kutz , 1844, 92, 30, 23 
Cells solitary, frustules in valve view lanceolate, acute, central nodule small, raphe central 
axial area lanceolate, narrow, enlarged central area, dilated on one side, valve surface with 
transverse striae, interrupted by clear lines. Length, 85/* 

Distribution Estuarine, benthic Australia- Port Hacking, rare; Heron Island 
Previously reported from Australia as Navicula serians by Cl. (1895) and Ralfs 
(1861) 

230. Anomoeoneis sphaerophora (Kutz) Pfitzer (PI 6, Fig 86 ) 

Pfitz 1871, 77,3, 10 
Boyer 1927b, 324 
Cleve-Euler 1953b, 202 

A sphaerophora (Kutz ) Cl in Boyer, 1916, 80 40, 2 
Navicula sphaerophora Kutz 1844, 95, 4, 17 
Cells solitary Frustules m valve view elliptic-lanceolate with swollen, rounded apices 
Axial area linear, central area asymmetric, elongated transversely almost reaching margin at 
one side Striae transverse with faint longitudinal lines Length, 45/* 
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Distribution Estuarine, benthic Australia: Port Hacking. Very rare 
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Genus Mastogloia Thwaites m W. Sm., 1856, 63 

Valves similar, orbicular, linear, elliptical, lanceolate or rhombic, with obtuse, acute or 
lostrate ends, axial area narrow or indistinct, central area usually small; median line straight 
or undulate, striae punctate, the puncta usually m longitudinal or decussate lines, a septate 
plate divided into loculi is found between the connective zone and the valve, next to the margin, 
plastids two, each consisting of a band with its centre at the apex, and extending on both 
valves toward the centre, with a sinus on the middle of the band at its upper part; a pyrenoi 
between the folds of each band 


M cnbrosa 


M cocconeiformis 

M horvathiana 
M rostellata 
M stngihs 

M quinquecostata 

M smithti 
M gracilis 


Key to the Species of Mastogloia 

1 Valves t> pically elliptic, with broadly rounded, rarely con¬ 
stricted ends 

Valves more or less lanceolate, or elliptic with rostrate or acute 
ends 

2 Frustules radially punctate 
Frustules with a network of areolae 

3 Areolae m strongly radial rows, m the middle alternately long 

and short , 

Areolae almost parallel to the transapical axis, those m the 
middle of even length - ~ 

4 Valves slightly constricted on transapical axis 
Valves rhombic-lanceolate, loculi small, numerous (38-40) 

Valves ovate to ovate-lanceolate with acute apices, loculi large 
and few (18-20) - 

Valves rostrate or at least constricted near apices 

5 Transapical ribs light, longitudinal lines, weak 
Transapical ribs marked, longitudinal lines evident 

231 Mastogloia cnbrosa Grun (PI 6, Fig 87 ) 

Grun , 1860, 577, 7, 10c. 

Hust, 1931-33,468,887 „ , . _ 

Cells solitary, often enclosed in a gelatinous sheath, frustule in valve view broadly elliptic 
with usually twelve loculi, central nodule small Raphe straight or very slightly curved, striae 
radial, areolate or coarsely punctate Length, 30p. 

Distribution Estuarine, marine, epontic Frequent from algae, sea grasses, and 
fouling test plates Australia* Heron Island. Botany Bay, Port Hackmg, Conjola, 
Mallacoota. New Zealand. Lake Ellesmere 

232 Mastogloia strigilis Hust (PI 1, Fig 9 ) 

Hust, 1937, 541, 974 , , J , , 

Cells solitary frustule in valve view rhombic-lanceolate with bluntly rounded ends, depressed 
on either side of the mid-line, with from 38 to 40 loculi raphe straight cepmd area very 
narrow, surface with transverse momliform striae of interrupted puncta Length, 60-75P 

Distribution. Estuarine, mesohaline, epiphytic, found on Zostera. Frequent but 
not abundant. Australia: Lake Macquarie 

233 Mastogloia quinquecostata Grun (PI 6, Fig 88a. b, PI 7, Fig 88c ) 

Grun , 1860, 578, 7, 8 

Hust, 1931-33, 556, 989 (synonymy) . 

Cells solitary, frustule m valve view linear-ellipUc, with acute ends, with 18 to 20 loculi 
reaching practically to the apices Raphe somewhat undulate; valve surface with transverse 
stnae puncta forming longitudinal striae, usually farther apart than the transverse striae on 
each side of the median line are several longitudinal depressions which lack longitudinal striae 
Length, 55-80/1 ... j 

Distribution Estuarme, euryhalme, benthic, epontic on algae, sea grasses, and 
fouling test plates Australia* Heron Island, Moreton Bay, Lake Macquarie, Port 
Jackson, Botany Bay, Port Hacking, Lake Conjola, Lake Coila, Eden, Mal acoota. 
Port Phillip The most common member of this genus New Zealand: Wellin 0 ton 
(Wainui) 
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234. Mastogloia gracilis Hust. (PI. 1, Fig 10 ) 

Hust, 1931-33, 507, 933 

Cells solitary, frustules in valve view elliptic-lanceolate with constricted apices, raphe 
slightly undulate, well defined, loculi 24 to 28, surface with strong transverse striae, crossed 
by faint longitudinal striae, which are usually somewhat undulate Length, 40—50/* 

Distribution. Estuarine; mesohalme, epontic on Zoster a Australia: Port Hack¬ 
ing, Lake Macquarie. Infrequent 

235. Mastogloia smithii Thwaites (PI 1, Fig 11.) 

Thwaites in W Sm, 1856, 65, 54, 341 

Boyer, 1916, 87, 17, 19 
Hust, 1931-33, 502, 928, a. 

Cells solitary, fiustuies in valve view elliptic-lanceolate, subrostrate, raphe straight, locub 
usually 6 to 9 ending some distances from the apices, central area more or less oval, surface 
striate, striae transverse, punctate, puncta forming longitudinal rows Length, 30-60/* 

Distribution Estuarine, euryhaline, benthic Australia* Port Hacking, Lake 
Conjola, Lake Macquarie, Botany Bay 

236. Mastogloia cocconeiformis Grun (PI. 6, Fig 90; PI 1, Fig 12 ) 

Grun, 1860, 578, 7, 14 

Hust, 1931-33, 469, 888 

Cells elliptical, almost circular, raphe slightly curved; axial area very narrow, central are i 
small, circular to elliptic, valves evenly areolate, areolae hexagonal, forming a net in a three- 
directional system, loculi narrow, rectangular, reaching apices Length, 25-60/* 

Distribution Australia: Lake Macquarie and Lake Conjola 

237. Mastigloia horvathiana Grun (PI 6, Fig 89, PI 1, Fig 13 ) 

Grun, 1860, 578, 7, 13. 

Hust, 1933, 471, 890. 

Valves broadly elliptic with cuneate ends, raphe curved, gap varying in width; axial area 
very narrow, central area small, rounded, valve surface evenly areolate, irregularly hexagonal 
forming two-directional system, areolate nearest raphe transversely elongate; loculi radialh 
elongate, reaching apices Length, 50/t 

Distribution. Australia* Heron Island 

238 Mastogoloia rostellata Grun (PI 1, Fig 14 ) 

Grun, 1877, 174, 195, 2 
Hust, 1931-33, 485, 907 

Cells broadly linear-lanceolate, constricted near apices and centrally; raphe straight, areu 
narrow; valve surface evenly areolate, areolae elongated transapically, ananged in a three- 
directional system, loculi narrow, varying m size, elongated apically, inner border convex Length 
40—60/1 

Distribution Australia* Port Hackmg 

The following species of Mastogloia have been recorded previously:— 

M elhptica (Agh ) Cl, 1895 (AS, 1893, 185, 5-7) Australia 
M exigua Lewis, 1861 (Petit, 1877, 26 ) Lyall Bay 
M vnaequalis Cl, 1895 (Boyer, 1927, 334 ) Australia 

M jehneckii Grun . 1867 ( Navicula quarnerensis Grun v dilatata Petit (Petit, 
1877 ) Foveaux Strait 

M. macdonaldu Grev, 1865 Type loc , Australia 

M marginulata Grun, 1868 (AS, 1893, 186, 30; Boyer, 1927, 335) New 
Zealand. 

M rhombus (Petit) Cl, 1894 (as Navicula rhombus Petit, 1877) (Petit, 1877 ) 
New Zealand. 

M. splendida (Greg ) Cl, 1895 (As Orthoneis ) (Gr. & St., 1887 ) Oamaru 
Navicula tnlineata of Gr & St, 1887, may also be a species of Mastogloia 

Genus Amphiprora Ehr, 1843 

Cells single or m ribbon-like chains of 2-3 cells, frustules lanceolate, acute, convex, twisted 
in longitudinal axis, constricted centrally, raphe confined within a central keel which is twisted 
into an S, with central terminal nodules separated by a line from other parts of the vahe 
girdle zone complex with numerous longitudinal rows of transverse striae, valve surface punctate 
with transverse striae 
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239. Amphiprora alata (Ehr.) Kutz (PI. 7, Figs. 91a, b.) 

Kutz, 1844, 107, 3, 63. 

Boyer, 1916, 68, 14, 3. 

Hend , 1951, 66, 15, 1-3. 

Navicula alata Ehr, 1840, 18 
Cells solitary or m short chains, frustules in valve view linear with acute apices; in girdle 
view panduuform, twisted in the middle; axial area raised to form a sigmoid keel bearing the 
raphe, valves striate, keel coarsely punctate, girdle bands multiple, striate. Length, 50/i. 

Distribution. Estuarine-neritic, marine, planktonic, benthic and epontic on 
fouling test plates. Australia: Moreton Bay, Lake Macquarie, Botany Bay, Port Hack¬ 
ing Western Bass Strait, Lake Conjola. Was maintained m culture for several months. 

The following Amphiprora have been recorded Many of them, however, are not 
Amphiprora , some being obviously Tropidoneis, others Amphora. 

A. brebissoniana Grev., 1863c. Curtis Island (type loc.). 

A. ? clepsydra Grev, 1863c Curtis Island (type loc.). 

A. ? cornuta Chase (not Amphiprora) (Gr. & St., 1887, 73.) Oamaru. 

A delicatula Grev, 1863c Woodlark Island (type loc.) prob. = Tropidoneis 
lepidoptera . 

A. eximia Grev., 1863c Curtis Island (type loc.) prob. = T. lepidoptera . 

A phsiana Grev., 1863c Curtis Island (type loc.). 

A. lineata Grev., 1863c. Woodlark Island (type loc.). 

A menenghiniana Grev, 1863c. Curtis Island (type loc.). 

A nitida Grev, 1863c Curtis Island (type loc.) is an Amphora . 

A ? paradoxa Grev, 1863c. Curtis Island (type loc.). 

A pulchra Bail. (Petit, 1877.) Campbell Island. 

A oblonga Grev., 1861 Hervey Bay (type loc.). 

A ? rabenhorstiana Grev, 1863c. Curtis Island (type loc.). 

A. rectangulans Grev, 1863c Woodlark Island (type loc.). 

A rugosa Petit, 1877. Campbell Island (type loc ). (Gr. & St., 1887.) Oamaru. 

A ? superba Grev, 1863c New Caledonia (type loc.) prob. an Amphora. 

A. thwaitesiana Grev, 1863c Curtis Island (type loc.) 

A ? undulata Grev, 1863c Curtis Island (type loc ). 

Tropidoneis Cleve, 1891 

Cells solitary, frustules in valve view very convex, lanceolate, acute, usually with a wing 
or longitudinal band on one or both sides, raphe straight, not sigmoid, borne on a cer \ t tyJ ° r 
excentric keel, valve striae transverse, puncta in longitudinal rows, girdle zone simple, not tolde , 
plastids 2 or 4 plates 

240 Tropidoneis lepidoptera (Greg ) Cl, 1894 (PI 7, Fig 92 ) 

Cl, 1894, 25 

Boyer, 1916, 69, 14, 8, 9 

Hend , 1951, 66 

Amphiprora lepidoptera Greg , 1857, 505, 4, 59 
Cells solitary, frustules m valve view ovate-lanceolate, m girdle view strongly depressed 
centrally, forming a figure of 8, lateral area more or less hyaline, striae transverse, reaching 
lateral longitudinal line Length, 65-100/* . , 

Distribution Estuarine-neritic; marine, benthic, epontic on fouling test plates, 
occurs in plankton Australia* Moreton Bay, Port Stephens, Lake Macquarie, Port 
Jackson, Botany Bay, Port Hacking, Eden, Port Phillip, Mallacoota, Gippsland Lakes, 
Woodlark Island ?, Curtis Island ? New Zealand* Dunedm. 

Family CYMBELLACEAE 
Genus Amphora Ehr., 1840 

Cells solitary, frustules in valve view arcuate to remform, in girdle view broadly elliptical 
with truncate apices, valves asymmetrical along the longitudinal axis, but with the planes passing 
through the dorsal and ventral sides of one valve at an angle with that of the other; raphe 
evident, usually nearer the ventral side of the valve, girdle composed of several bands, punctate, 
central nodule may be dilated to a stauros. Plastids usually single. 
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Key to the Species of Amphora 

1 Linear-elliptic, ends slightly rostrate 
Elliptic with rounded ends 
Elliptic, ends truncate _ 

Elliptic, ends rostrate 
Sub-rectangular, ends rounded 
Rhombic, triangular in valve view - 

2 Striae of fine puncta — - ~ — 

Heavily striate .. — — — — 

3. Faintly striate — — — — — 

Heavily striate - ~ — — — — 

4. In valve view, ventral margin undulate 

In valve view, ventral margin arcuate - . — 

Ventral marg in straight in middle, concave near ends 
Ventral margin straight ^ 

5 Longitudinal lines of striae present - - 
Longitudinal lines absent — 

6 Striae strong, frequently furcate 

Striae rather faint, not furcate - — 

241 Amphora hyalina Kiitz (PI 1, Fig 15 ) 

Kutz., 1844, 108, 30, 18. 

Boyer, 1927b, 264 
Hend., 1951, 70, xv, 5 
Cleve-Euler, 1953b, 100, 693. 

Cells solitary, frustules in girdle view sub-rectangular, with rounded corners; valves with ? 
convex dorsal margin, ventral margin nearly straight; fine longitudinal striae. Length, 50 m 
Distribution. Estuarmemeritic, marine; epontic on algae and sea grasses, and on 
fouling test plates, also planktonic, rarely benthic (probably adventitious). Australia* 
Moreton Bay, Lake Macquarie, Port Jackson, Botany Bay, Port Hackmg New Zea¬ 
land: Wellington. 

242. Amphora robusta Greg (PI 7, Fig 93 ) 

Greg, 1857, 516, 79. 

Boyer, 1916, 65, 15, 1 
Cleve-Euler, 1953b, 92, 672 

Cells solitary, frustule m girdle view broad by oval with truncate extremities, valves arcuate, 
ventral margin straight or concave, raphe biarcuate, surface striate, striae transverse, momliform, 
ventral side with broad band of striae along median line Length, 50-70 m 

Distribution. Estuarine, marine; benthic and epontic, chiefly on fouling test 
plates, less commonly on weeds Australia: Port Hacking, Botany Bay New Zea¬ 
land* Lyall Bay (Petit 1877) 

243 Amphora proteus Greg (PI 7, Fig 94 ) 

Greg, 1857, 518, 81 

Boyer, 1916, 65, 15, 5, 6, 19 
Cleve-Euler, 1953b, 92, 673 

Cells solitary, frustules variable—in girdle view elliptic to oblong, bairel-shaped, broad, 
long and narrow, etc, with rounded ends, valves lunate, acute, sometimes arcuate, with straight 
ventral margin, raphe biaicuate, no central area in our specimens, striae transverse, momliform, 
radial towards extremities, ventral side striate towards ends Length, 40-95/1 

Distribution Estuarine, epiphytic and benthic Australia: Moreton Bay, Port 
Hackmg Recorded from Australia by A S (1875, 39) and from Lyall Bay, New 
Zealand, by Petit (1877) 

244 Amphora egregia A S (PI 7, Fig 95 ) 

AS, 1875, 28, 13-15 

Boyer, 1927b, 257 
Cleve-Euler, 1953b, 95 

Cells solitary, m girdle view elliptic with truncate ends, valves lunate with rounded ends, 
ventral margin biarcuate, swollen at central area; raphe biarcuate, surface with series of marked 
tiansverse striae, ventral side with a row of strong radial ribs without puncta in between, girdle 
with 2 to 4 longitudinal rows of rounded areolae Length, 50g 

Distribution Estuarine, epiphytic Australia Port Hacking, rare 


A granulata 


A lineolata 


A rhombica 
A proteus 
A gigantea 
A robusta 
A egregia 

A ostreana 
A mexicana 


A hyalina 
A angusta 
A spectabihs 
A hendeyi 
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245. Amphora lineolata (Ehr.) Kutz. (PI. 7, Fig. 96 ) 

Kutz, 1844, 107, 5, 36 
Boyer, 1916, 66, 15, 9, 10 
Cleve-Euler, 1953b, 100, 694 

Navicula lineolata Ehr, 1838, 14,4. , . . 

Cells solitary, frustules lightly siliceous, in girdle view linear-elliptic with rostrate extremiUes 
m valve view slender sickle-shaped without central area or central nodule; intercalary bands 
numerous, girdle zone finely striate. Length, 40-60/*. , . 

Distribution. Fresh and brackish water; benthic Australia: Port Hacking, rare. 

246 Amphora ostrearia Breb. (PI 7, Fig. 97 ) 

In Kutz, 1849, 94 

Amphora quadrate, Breb in Kutz , fide Boyer, 1927b, 265 
Amphora membranacea W. Sm., 20, 1853, fide Boyer, 1927, 265 
Cells solitary, frustules very thm-walled, and lightly silicified, elliptical-oblong with rounded 
ends m girdle view; in valve view with arcuate dorsal and straight ventral margin and acute ends, 
girdle zone with numerous longitudinal striae, central nodule dilated to a transverse stauros, 
chromatophores numerous, rounded. Length, 50-70/*. , . __ j 

Distribution. Estuarine; mesohaline; benthic; epontic on fouling test plates, ana 
algae and sea grasses. Australia: Moreton Bay, Lake Macquarie, Botany Bay, Port 
Hacking, Port Phillip. 

247 Amphora gigantea Grun in A.S (PI 7, Fig 98a, b ) 

AS, 1875, 27, 16, 46 

Boyer, 1927b, 255. 

Cleve-Euler, 1953b, 102, 699 „ , 

Cells solitary, epiphytic; frustule m girdle view broadly elliptic with rounded extremities, 
in valve view lunate with straight ventral margin and transverse momliform striae; dorsally 
with fine longitudinal lines, ventrally hyaline except along median line and at ends, which are 
obliquely striate Length, 80-120/* *-«•*» ~1 

Distribution. Estuarine, marine; epontic and benthic; very common from algae 
and Zoster a, fouling test plates, rocks and surface muds. Australia: Moreton Bay, 
Lake Macquarie, Port Jackson, Botany Bay, Port Hackmg. 

248 Amphora angusta Greg var typica Cl (PI. 7, Fig. 99a, b.) 

Greg, 1857,510, 12, 66 

Cleve, 1894—5, 135. 

Cleve-Euler, 1953b, 103, 705a, b „ . . . 

Cells solitary, frustules m girdle view, linear-elliptic, m valve view semi-elliptic with more 
cr less straight raphe nearer to ventral wall, and clear axial area; striae transverse, marginal 

striae more distinct Length, 40-60/* . , T 0 i,~rv.;io« 

Distribution. Estuarine, brackish water. Australia: Lake Conjola, Lake Goila, 

common in these localities, but has not been found elsewhere. 

249 Amphora granulata Greg* (PI 7, Fig. 100 ) 

Greg, 1857, 21, 525. 

CeHs^ohtmy! 5 frustules in girdle view linear-elliptic, with broad, rostrate, truncate ends, 
in valve view, arcuate on dorsal side, straight or slightly concave on ventral side, median line 
straight, close to ventral margin. Length, 50/*. . . 

Distribution. Australia: Lake Macquarie and east coast estuaries 

250 Amphora mexicana A.S (PI 7, Fig 101 ) 

AS, 1875, 27, 46, 48 

Cenrsohtary, 7 frustules elliptical, truncate in girdle view, in valve view lunate with straight 
ventral margin, median line biarcuate; axial area not distinct; longitudinal line near dorsal 

mar K™ de Australia; 5< Lake Conjola, Mallacoota. New Zealand: Lyall Bay 
(Petit 1877). 

251 Amphora spectabilis Greg. (PI 7, Fig 102 ) 

Greg, 1857, 516 

Boyer, 1927, 269 
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Cells solitary, frustules in girdle view oblong with rounded ends, girdle zone with numerous 
striated divisions, in valve view, arcuate, ends rounded on dorsal side, margin smuate on ventral 
side. Median line biarcuate, striate frequently furcate, finer on ventral side, curved. Length, 
80-100 fi 

Distribution Australia: Heron Island and east coast estuaries. 

252 Amphora rhombica Kitton (PI 7, Fig 103 ) 

Kitt m AS, 1875, 40, 39 
Boyer, 1927b, 266. 

Cells solitary, frustules semi-rhombic with sharply acute, slightly incurved ends, m valve 
view obtusely triangular, ventral margin slightly incurved near apices and in centre, median 
line biarcuate, striae fine, puncta in undulating, longitudinal lines Length, 200-250/i 
Distribution. Australia: Port Hacking 

253 Amphora hendeyi n sp (PI 7, Fig 104 ) 

Valves with slightly undulate ventral margin, dorsal margin almost straight in middle, 
then sharply and evenly curved at ends, large apical nodules, and characteristically large central 
nodule, raphe arcuate at each side of, and closely approaching or reaching, ventral margin of 
central nodule, striae fine, parallel to transverse axis. Length, 35-40/t. 

Distribution. Fresh water Australia Lake Dobson, common 
254. Amphora arcta A S (PI 7, Fig 105 ) 

AS , 1875, 26, 63 

Frustule elongate, tapering shghdy from centre to poles, with rounded ends, valves with 
arcuate dorsal, almost straight ventral margins, narrow, elongate, raphe almost straight Length 
70-80/1 5 

Distribution Epontic, and on fouling plates Australia: Port Hacking. New 
Zealand* Auckland Harbour; type locality. Port Lincoln, South Australia 
The following species of Amphora have been recorded previously* — 

A acuta Greg, 1857 (Petit, 1877, 18 ) Foveaux Strait. 

A aponinaKutz } (is A coffaeiformis) (Petit, 1877, 19 ) Lyall Bay 
A aspera Petit, 1877 (Petit, 1877, 19 ) Lyall Bay, Foveaux Strait (type loc ), 
Campbell Is 

A. berggrenn Cleve, 1881 (Cleve, 1881 ) Arthur’s Pass NZ 
A bigibba Grun m A S, 1875 (Petit, 1877, 17 ) Lyall Bay. 

A cingulata Cl, 1878 (is A. ocellata Donk., 1861) (Gr. & St., 1886, 322 ) 
Oamaru. 

A. coffaeiformis (Agh ) Kiitz, 1844 (Petit, 1877 ) Lyall Bay. 

A contracta Grun (is A janischii AS, 1875 (Gr & St, 1887, 131.) Lyall Bay 
A crassa Greg, 1857 (Petit, 1877, 17; Gr & St, 1886, 322.) Foveaux Strait, 
Oamaru. 

A cristata Petit (Petit, 1877, 18 ) Foveaux Strait. 

A cymbifera Greg, 1857 (Petit, 1877, 19 ) Lyall Bay 
A eulensteinn Grun var AS, 1875 (Petit, 1877, 18 ) Foveaux Strait. 

A furcata Leud-Fort (is A spectabihs Greg, 1857) (Gr & St, 1887, 72.) 
Oamaru 

A flexuosa Grev, 1863c (Curtis Island, type loc) 

A gracilis Ehr (Ralfs in Pritch, 1861 ) Australia 
A graeffei Grun in A S, 1875, 25 (Petit, 1877, 18 ) Foveaux Strait 
A interlmeata Gr & St (Gr & St, 1887, 131 ) Oamaru 
A janischi A S , 1875 Recorded as A contracta 
A labuensis Cl, 1878 (Gr & St, 1886 ) Oamaru 
A lineata Greg , 1857 (is A coffaeiformis) (Petit, 1877) 

A. mannaVJ Sm., 1853 (Petit, 1877, 19 ) Lyall Bay. 

A. mexicana A.S, 1875, 27 (Petit, 1877, 16 ) Lyall Bay 
A obtusaGreg, 1857. (Gr & St., 1887, 131.) Oamaru. 

A. ocellata Donk , 1861 Recorded as A. cingulata . 

A proboscidea (Greg ? ) Cl, 1894-5 (Petit, 1877, 18 ) Foveaux Strait 
A. pulchra Grev, 1863c Curtis Island (type loc ). 

A schmidtn Grun in A S , 1875 (Petit, 1877, 17 ) Foveaux Strait 
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A. smuataG rev., 1869. (Petit, 1877, 17.) Foveaux Strait. 

A. spectabilis Greg., 1857. (Petit, 1877, 16; Gr. & St., 1887, 72.) Foveaux Strait, 
Oamaru. 

A. subpunctata Gr. & St. (Gr. & St., 1887, 131.) Oamaru. 

A . tesselata Gr. & St. (Gr. & St., 1887, 131). Oamaru. 

A turgida Greg., 1857. (Petit, 1877, 19.) Lyall Bay. 

A undulata Grev., 1863c. Curtis Island (type loc.). 

A. weissflogii A S., 1875 (Petit, 1877, 18). Foveaux Strait. 

Genus Epithemia Breb.,1838 

Frustules epiphytic, solitary, sometimes geminate, adherent on ventral side at ends; girdle 
view rectangular, elliptic or sub-orbicular; valves arcuate with interior stratum or transverse 
septa, extending to girdle, often detached, and an exterior valve surface with narrow bands 
of puncta between costae; central and terminal nodules not easy to see. 

Key to Species of Epithemia 

Ends of valve constricted . E argus 

Ends of valve not constricted . E westermannii 

255. Epithemia westermannii (Ehr.) Kiitz. (PI. 7, Fig. 106.) 

Kutz, 1844, 33, 5, 12. 

Eunotia westermannii Ehr., 1838, 190, 14, 6. 

Frustules inflated m girdle view; valves strongly arcuate, ends rounded; costae radiate 
strongly marked, alternating with double rows of puncta, raphe curved. Length, 40-80/*. 
Distribution. Fresh to brackish water. Australia* Lake Conjola 

256. Epithemia argus (Ehrenberg) Kiitzing. (PI 7, Fig. 107a, b ) 

Kutz, 1844, 35 

A.S., 1904, 251, 11-19. 

Eunotia argus Ehr, 1843, 125. 

Frustules rectangular in girdle view, the thickened ends of the costae forming large nodules 
m a row along edge of valve next to girdle zone, m valve view, dorsal, margin convex, ventral 
nearly straight, ends rounded, constricted; costae robust alternating with more than two rows 
of puncta Length, 80-100/* 

Distribution. Fresh to brackish water; abundant in Lake Dobson and Port 
Hacking; recorded by Ralfs (1861) from Australia. 

The following species of Epithemia have been recorded previously;— 

E gibberula (Ehr.) Kutz, 1844. (Ralfs in Pritch, 1861.) Australia. (= 

Rhopalodia ) 

E. granulata Kiitz., 1844. (Petit, 1877.) Lyall Bay. (= E. turgida v. granulata) 
E momlifera Petit, 1877. (Petit, 1877.) Lyall Bay. 

E. musculus Kiitz, 1844. (Petit, 1877.) Lyall Bay. (= Rhopalodia musculus.) 
E textncula (Ehr) Kutz., 1844 (Ralfs in Pritch., 1861.) Australia (= 

R gibberula ) 

E zebrina (Ehr.) Kutz, 1844 (Ralfs in Pritch, 1861.) Australia. (E. turgida 
v zebrina ) 


Genus Rhopalodia O. Muller 1895 

Frustule in girdle view linear, linear-elliptic or clavate; m valve view, reniform or lunate, 
raphe occurs along convex margin on keel, median and terminal nodules very small; differs from 
Epithemia m position of raphe 


Key to Species of Rhopalodia 

Frustule linear, elongate R gibba 

Frustule oblong, elliptical R ventncosa 

257 Rhopalodia gibba (Ehr.) O Muller (PI. 7, Fig. 108 a, b.) 

Muller, 1895, 22, 65. 

Boyer, 1927b, 491 
Eunotia gibba Ehr., 1843, 3 

Valves linear, arcuate on dorsal, straight on ventral side, reflexed at ends; costate, striate. 
Length, 150/*. 

Distribution. Fresh water; Lake Dobson; by Ralfs (1861) from Australia. 
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258 Rhopalodia ventricosa (Kutz) O. Muller. (PI. 7, Fig. 109 a, b ) 

Mull, 1895, 22, 65 

Boyer, 1916, 24, 31, 1927, 491 

Epttkemia ventricosa Kutz, 1844, 35 

Valve swollen in middle on dorsal, straight on ventral margin, with reflexed ends, costate, 
striate; median nodule minute, depressed Length, 80/*. < 

Distribution. Fresh to brackish water Australia: Lake Dobson, Nepean River, 
upper Port Hacking 

Genus Cymbella Ag., 1830. 

Frustules free, stipitate or m gelatinous tubes, valves more or less asymmetrical along longi¬ 
tudinal axis, linear, elliptic, cymbiform or arcuate, median line excentric, straight or curved, 
striae usually radiate and more or less distinctly punctate, chromatophore single 

Key to Species op Cymbella 

1 Ventral margin straight 

Ventral margin convex or gibbous 

2. Ends acute — .. - . 

Ends rounded — — — 

3 Area dilated .. ~~ 

Area broad ~ ~ - - - ~ 

259. Cymbella affinis Kiitz 1844. (PI. 7, Fig 110.) 

Kutz, 1844, 80. 

Boyer, 1927b, 276. 

Hust, in A S , 1934, 376, 17-25. 

Valves strongly convex on dorsal side, straight on ventral, with subobtuse or rostrate ends, 
median line arcuate, axial area narrow, not widened in middle; usually a punctum on ventral 
side of median lme Length, 35/* 

Distribution. Fresh water; Lake Dobson; from Australia by Ralfs (1861). 

260 Cymbella aspera (Ehr ) Cl (PI 7, Fig 111 ) 

Cl, 1894, 26, 175 
Boyer, 1927b, 278 
Cocconema asperum Ehr, 1840, 12 

Valve cymbiform, arcuate on dorsal, swollen on ventral side, with rounded ends, central 
area linear, broad, slightly widened m middle, no row of puncta on ventral side; striae punctate, 
in long, curved lines Length, 100-150/* 

Distribution. Fresh water; Lake Dobson; by Ralfs (1861) from Australia. 

261. Cymbella subturgida Hust (PL 8, Fig 112) 

Hust, m AS, 1934, 374, 4. 

Valve strongly arcuate on dorsal, swollen on ventral side, with acute ends, central area 
narrow, slightly dilated on dorsal side at middle, striae punctate. Length, 80/* 

Distribution. Fresh water Australia Lake Dobson 

262. Cymbella cistula (Hempr ) v H (PI 8, Fig 113 ) 

vH., 1885, 64. 

Boyer, 1927b, 280 

Cocconema cistula Hempr m Ehr , 1838, 224 
Valves arcuate, ventral margin swollen, ends rounded or sub-truncate, terminal fissures 
reflexed, central area linear, dilated m middle on dorsal side; distinct row of puncta on ventral 
side of central nodule Length, 100-160/* 

Distribution. Fresh water; Lake Dobson; from Australia by 0strup (1910). 

The following species of Cymbella have been recorded previously — 

C. ehrenbergn Kiitz, 1844. (0strup, 1910, 55 ) Australia 
C. lanceolata (Ehr ) Brun, 1880 (as Cocconema) (Ralfs m Pntch, 1861; Hardy, 
1910) Kew; Australia. 

C leptoceras (Ehr ) Kutz , 1844. (Ralfs in Pntch , 1861 ) Australia 
C. ( Cocconema ) lunula Rab. (Ehr, 1869.) New Zealand. (Is C. ventricosa 
Kutz) 

C. naviculiformis Auersf (0strup, 1910 ) Australia 
C. sinuata Greg, 1856 (0strup, 1910, 59 ) Australia. 

C. ventricosa Kiitz Recorded as C. lunula. 


C affinis 

2 

C subturgida 

3 

C cistula 
C aspera 
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Genus Gomphonema Ag., 1824 

Cells sessile stipitate, or in mucous masses; frustules linear or slightly cuneate; valve asym¬ 
metrical to transverse axis, clavate or lanceolate; chromatophore single; Boyer (1927) points out 
that there is considerable variation in forms of this genus, and therefore poor agreement regarding 
the identification of species 

Key to Species of Gomphonema 

1 Stigma present m central area G acuminatum. 

Stigma absent 2 

2 Naviculoid m valve view - G exiguum 

Clavate in valve view „ — — - G olivaceum 

263. Gomphonema acuminatum Ehr. 

Ehr, 1838, 217. 

Boyer, 1927b, 290. 

A.S, 1902, 239, 31, 33, 36 

Valves clavate to cuneate, apex apiculate, base narrow; frequently biconstricted; axial area 
narrow, central area small, unilateral; stigma on side opposite shorter striae; striae evident, 
outline of frustule variable. Length, 30—65/*. 

Distribution. Australia: Nepean River. New Zealand: Wellington v Wainui). 
Recorded from Australia by Ralfs (1861), and from New Zealand (Auckland) by 
Ehr, 1869. 

var turris (Ehr) Cl (PI 8, Fig 114) 

Cl, 1894, 26, 184 
Boyer, 1927b, 291 
G turns Ehr , 1843, 128. 

Valves with cuneate apiculate apex and narrow base; striae radiate in upper part, distant 
in middle 

Distribution Fresh water. Australia: Lake Dobson 

264 Gomphonema exiguum Kiitz (PI. 8, Fig 115a, b ) 

Kutz, 1844, 84. 

Boyer, 1927b, 297. 

_ AS., 1902, 233, 28, 29. 

Valves naviculoid, slightly clavate with acute apex; axial area narrow, not dilated in middle, 
and without stigma; striae fine. Length, 10-25/*. 

Distribution Brackish water. Australia: Port Hacking. 

265 Gomphonema olivaceum (Lyngb ) Kiitz. (PI 8, Fig 116a, b) 

Kutz, 1844, 85. 

Boyer, 1927b, 296. 

A 1909 93<l 9—24 

Echinella ohvacea Lyngb, 1819, 209 

Frustule in girdle view clavate, m valve view clavate-lanceolate, apex broad, base narrow, 
axial area very narrow, central area irregular, no stigma; striae radiate, punctate. Length, 
10-35/*. 

Distribution. Fresh water. Australia: Lake Dobson 

The following species of Gomphonema have been recorded previously:— 

G. abbreviatum Agh., 1824. (Ralfs in Pritch., 1861.) Australia. 

G angustatum Kutz., 1844 (G. commune Rab , 1864; Sphenella angustata Kiitz, 
1844). (0strup, 1910, 62.) Australia, 
v obtusa (as G. obtusa ) (Ehr., 1869.) New Zealand. 

G. augur Ehr., 1854. (Ralfs in Pritch., 1861; Ehr., 1869.) Australia; New 
Zealand. 

G. capitatum Ehr. (is G. constnctum v. capitatum) . (Ehr., 1869.) New Zealand 
G constrictum Ehr. Recorded as G capitatum. 

G. coronatum Ehr., 1838. (Ralfs in Pritch., 1861.) Australia. (G. acuminatum.) 
G. gracile Ehr., 1838 (0strup, 1910.) Australia; (Ehr., 1869). New Zealand. 

G. intricatum Kiitz, 1844. (Boyer, 1927, 295.) Australia, 
v vibrio (Ehr.) (a s G. vibrio) (Ehr., 1869 ) New Zealand. 
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G. longiceps Ralfs, 1861 (Ralfs in Pritch., 1861) Australia; (Ehr., 1869.) New 
Zealand. (Is G . subclavatum v. montana ). 

G. subclavatum v. montana (Schumann) v H, 1881 Recorded as G longiceps . 

Family BACILLARIACEAE 
Genus Nitzsghia Hassall, 1845, em. Grunow, 1880 

Cells single or united in colonies, sheathed as in Homoeocladia or in palisade formation as 
in Nitzschia senata, frustules in valve view spindle-shaped, valves keeled, keels usually diagonally 
opposite and including a raphe which is partly concealed; raphe either central or excentric, 
keel puncta short or prolonged, striae transverse, punctate, plastids consist of two bands placed 
transversely. 

Key to the Species of Nitzschia 

1 Cells m branched gelatinous matrix 
Cells solitary 
Cells in staggered chains 

2 Cells spindle-shaped, with long awns 
Cells linear 

Cells lanceolate, inflated at centre 
Cells constricted in transapical axis 
Cells slightly sigmoid 

3 Cells with indistinct keel puncta 
Keels distinctly punctate 

4 Cells up to 70/i 
Cells 150-800M 

5 Cells truncate at ends 
Cells with sub-acute apices 

266. Nitzschia longissima (Breb ) Ralfs (PI 1, Fig 16 ) 

Nitzschia longissima (Breb ) Ralfs m Pntch., 1861. 

Ceratoneis longissima Breb in Kutz, 1849, 891 
Cells solitary, spindle-shaped with a single chromatophore which extends into the awns of 
the frustule, similar to N clostenum Length, 140—800/* 

Distribution Marine, found on fouling test plates, or planktonic Australia* 
north and east Australia, Lake Macquarie, Port Jackson, Botany Bay, Port Hack¬ 
ing, Eden, Port Phillip, Fremantle New Zealand Antarctic south of New Zealand 

267 Nitzschia closterium (Ehr ) W S (PI 1, Fig 17 ) 

W Sm, 1853, 42, 15, 120. 

Boyer, 1927b, 526 

Hend,1937, 352, 11,1 

Ceratoneis clostenum Ehr, 1840, 44. 

Cells solitary but usually interlocked to form a network, or if attached, arranged parallel 
to each other, vertically to the substrate, frustules in valve view fusiform, with ends drawn out 
into long awns curved m the same or in opposite directions; striae distinct Length, 54 to 64 m 
Distribution Epontic, benthic, planktonic, euryhahne, the commonest diatom 
in the estuarine environment Australia found at all stations, Queensland to Eden 

268. Nitzschia seriata Cl (PI 1, Fig 18 ) 

Cl, 1883, 3, 478 
Boyer, 1927b, 526 
Lebour, 1930, 213, 78 

Cells colonial, m staggered formation, united near their ends, and moving m a sliding 
fashion relative to each other, frustules fusiform, keel puncta indistinct, obsolete or nearly so, 
about the same number as the striae Length, 35-50/* 

Distribution. Estuarine-nentic, marine, planktonic and epontic on rocks, algae, 
sea grasses, and foulmg test plates Australia* North Australia, Lake Macquarie, 
Port Jackson, Botany Bay, Port Hacking, Eden, Port Phillip, Derwent River, 
Fremantle Harbour, and m coastal plankton tows from Queensland, New South 
Wales, Victoria, Tasmania and Western Australia; winter form in plankton from 
Sandy Cape offshore station to Storm Bay New Zealand frequent in phytoplankton 
tows from many stations, distribution appears general. 


N martiana 


N hunganca 
N angulans 
N. plana 

N senata 
N pacifica 
N clostenum 
N longissima 
N brebissonn 
N sigma 
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269. Nitzschia sigma (Kiitz) W Sm (PI 1, Fig 19 ) 

W Sm, 1853, 39, 13, 108 
Hend., 1951,74, 16, 11. 

Synedra sigma Kutz , 1844, 67. 

Frustule m valve view linear, slightly sigmoid, with sub-acute apices; keel distinct, excentnc, 
valves transversely striated Length, 30—40/*. 

Distribution. Estuarine, benthic; observed twice as dominant benthic form, but 
rare otherwise. Australia: Botany Bay and Lake Macquarie, North Queensland. 

270 Nitzschia hungarica Grun (PI 8, Fig 114) 

Grun, 1862, 568, 12, 31. 

Boyer, 1927b, 498 
Hend , 1951, 73, 15, 8. 

Cells solitary, frustules m valve view linear, margins slightly concave, ends rounded to 
acute, keel puncta well defined, striae obvious, transverse Length, 80-120/*. 

Distribution. Estuarine, epontic on fouling plates. Australia: Heron Island, 
Lake Macquarie, Port Hacking, Lake Conjola, North Queensland 

271 Nitzschia angularis W Sm (PI 1, Fig 20 ) 

W Sm, 1853, 40, 13, 117. 

Boyer, 1927b, 511 
Hend, 1951, 74, 11,5 

Cells usually free, solitary, valves lanceolate, inflated towards the centre; keel central, 
puncta large, prominent, unequal m size Longitudinal, like on either side of keel; valve striae 
indistinct Length, 40/*. 

Distribution. Estuarine, benthic Australia Port Hacking on one occasion. 

272. Nitzschia brebissonii W Sm (PI 1, Fig 21 ) 

W Sm , 1853, 38, 31, 266 
Pant, 1902, 88, 261 
Boyer, 1927b, 513 

Cells solitary, frustule sigmoid, truncate at ends; valves linear, straight, arcuate or sigmoid 
with produced, obtuse ends, keel puncta coarse, central; striae transverse, fine, filiform Length, 
150-200/* 

Distribution Usually fresh water; uncommon generally, but numerous at Lake 
Conjola, Australia, in brackish water. 

273 Nitzschia plana W Sm (PI 8, Fig 118, PI 1, Fig 22) 

W Sm, 1853, 42, 15, 114 

Frustule in valve view linear-elliptic, with slight median constriction and rounded ends with 
acute apices, keel almost margmate and very heavily punctate; puncta oblong; valve surface 
faintly striate Length, 70/* 

Distribution Planktonic Australia* Waterhouse Island, Bass Strait 

274 Nitzschia pacifica Cupp (PI 1, Fig 23 ) 

Cupp, 1943, 204, 157 

Cells spindle-shaped, slightly sigmoid, forming chains by overlapping ends; striations 
punctate, keel punctate, thus differing from N senata Length, 30-40/*. 

Distribution. Antarctic, south of New Zealand. Relatively common. 

275 Nitzschia martiana (Ag ) Schutt (PI. 1, Fig. 24.) 

Schutt, 1896, 144, 261. 

Homoeocladia martiana Ag , 1830, 25 
Homoeocladia moniliformts Kutz., 1844, 110, 22, 10 
Cells in bundles within a tubular, sub-membranacecus branched filament, frustules linear, 
with obtuse ends, keel puncta faint; cell length, 50/* 

Distribution Estuarine, marine; epontic, on fouling test plates from Port 
Jackson, Australia, in tufts up to J inch in length 

The following species of Nitzschia have been recorded previously:— 

N amphibia Grun. v. acutiuscula Cl & Grun., 1880. (0strup, 1910, 162.) Aus¬ 
tralia 

N antiqua Gr & St (Gr. & St., 1887, 73 ) Oamaru (= N groveana de Toni.) 
N distans G reg,v austrahensis Cl & Grun (Cl & Grun. 1880.) Australia. 

N . entomon Ehr. (Ralfs in Pritch, 1861 ) Australia. 

N graeffn Grun (In Cl. & Grun., 1880 ) Australia 


F 
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T r ansae tions 


N granulata Grun. (In Cl. & Grun , 1880 ) Australia. 

N. grovei Grun. (In AS, 1922, 351, 8.) Oamaru. 

N gruendlen Grun in Cl, 1877 (Gr & St, 1877 ) Oamaru. 

N. guineensis Hust, 1922 (in A S, 1922, 346, 8) New Guinea 

1 V lata Witt (Petit, 1877, 29) Campbell Island, Lyall Bay, Foveaux Strait 
(N pandunformis v lata ) 

N. marginulata Grun v subconstncta Cl & Grun, 1880 (0strup, 1910, 149 ) 
Australia 

N nicobanca Grun (in Cl & Grun, 1880) Australia. 

N novae-hollandiae Grun (in Cl & Grun , 1880) Type loc. Yarra. 

N pandunformis Greg, 1857 (Petit, 1877 ) Lyall Bay, Campbell Island, Foveaux 
Strait 

N spectabihs (Ehr ) Ralfs non W Sm (m Pritch, 1861) Australia 

N. subacuta Hust, 1921 (In AS, 1922, 346, 24—26) New Guinea 

N. tenuistriata Hust, 1922 (m AS., 1922, 348, 92-93) New Guinea 

N tryblionella v yarrensis Grun (in Cl & Grun , 1880). Java. 

Bacillaria Gmelin 

Cells linear-oblong, united into moveable colonies by its neighbouring cells, movement 
either as a group or by individual cells relative to one another, keel straight, median, punctate 

Many authors, including Boyer, unite Bacillaria and Nitzschia in which case Bacillaria 
antedates Nitzschia Hendey considers the characters are distinctive enough for separation of 
the genera (see Hendey, 1951, pp 74-75), and also for synonymy 

276 Bacillaria paxillifer (O F Muller) Nitzsch (PI 8, Fig 119 ) 

Nitzsch 1817, 75 

Hend 1851, 74 

Vibno paxillifer O F Muller 1786, 54 

Bacillaria paradoxa Gmelin, 1788, 3903, ex Nitzsch 1817 

Cells in colonies arranged in palisade formation or free; frustules linear-lanceolate to lanceo¬ 
late, with tapering, blunt extremities, keel puncta strong, central, striae transverse, cells in 
colonies actively motile with respect to each other Length, 50-7 5ft. 

Distribution Estuanne-neritic, marine, planktonic, benthic, epontic on algae, 
sea grasses, foulmg test plates, Queensland, New South Wales, Victoria, South Aus¬ 
tralia, Tasmania and Western Australia, New Zealand. Very widely distributed 

Genus Hantzschia Grun in Cl & Grun , 1880 

Cells free, frustules in valve view arcuate with rostrate ends dorsal margin concave, ventral 
Straight or slightly convex with rostrate ends, keels opposite, excentnc, keel puncta short, or 
prolonged into costae, extending over entire valve or part of it; median puncta distant with 
evidence of a pseudo-nodule, plastids, four 

277 Hantzschia amphioxys (Ehr ) Grun (PI 8, Fig 120 ) 

Grun in Cl & Grun , 1880, 103 

Boyer, 1927b, 528 

Eunotia amphioxys Ehr , 1843, 125 

Cells solitary, frustules linear-arcuate, ends rostrate, keel on concave margin, punctate, 
striae punctate, moniliform Length, 35-60 p 

Distribution Estuarine, brackish water, and occasionally in more marine waters, 
common Australia Moreton Bay, Lake Macquarie, Port Hacking. From New 
Zealand as Eunotia amphioxys by Ehr (1869) 

Suborder SURIRELLINEAE 
Family SURIRELLACEAE 
Genus Surirella Turpin, 1828 

Cells solitary, frustules in valve view lmear-elliptic oval, or ovate sometimes constricted, 
valve surface nearly flat or spirally twisted, girdle view linear or cuneate, costae long or short 
converging from margins towards central space, intermediate striae more or less evident, central 
space linear or lanceolate, often obscure, valves with longitudinal, central “pseudoraphe 
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(Hendey, m htt, does not consider this a pseudo-raphe), and marginal, more or less elevated, 
keels produced into wings (alae) containing the raphes on each side. Distinct canal pores 
usually visible 

Key to the Species of Surirella 

1 Frustules slightly constricted in the middle 
Frustules broadly elliptic 
Frustules ovate, tapering 
Frustules lanceolate, ovate 

Frustules broadly ovate 

2 Striae well defined near centre 
Striae faint 

Striae punctate — •• ~ 

278 Surirella fastuosa (Ehr ) Kutz (PI 8, Fig 121a) 

Kutz, 1844, 62, 28, 19 
Boyer, 1916, 127, 35, 1 
Hend, 1951, 75, 9, 7. 

Navicula fastuosa Ehr, 1841, 19. 

Cells solitary, frustule in valve view ovate or broadly elliptic: valves with costae inflated 
at margins, tapering to central area which is broadly lanceolate and hyaline or very faintly 
striate, striae more evident at margins, and toward centre where they are well defined and 
parallel to the margins Length, 65/*. 

Distribution. Estuarme-neritic, marine; benthic and epontic, on weeds and foul- 
ing test plates Australia: Heron Island, Moreton Bay, Lake Macquarie, Botany Bay, 
Port Hacking New Zealand Hauraki Gulf, Lyall Bay (Petit, 1877). Frequent but 
never abundant 

var. ? (PI 8, Fig 121b ) f ^ 

Differs from type in narrower central area, and in havmg the ratio of the septa in the 
central area to those of margin of three to one 

Distribution Brackish water; Port Hacking. 

279 Surirella gemma (Ehr) Kutz, 1844 (PI 8, Fig 122 ) 

Kutz, 1844, 62, 7, 11 

Boyer, 1916, 125, 36, 4, 1927, 540 

Hend , 1951, 76, 8, 10 

Navicula gemma Ehr., 1840, 76, 4, 5. 

Cells solitary, frustule in girdle view narrow-cuneate, valves ovate to elliptic-ovate; alae 
very reduced, axial area very narrow; surface faintly striate between unequally distant costae, 
which reach median line. Length, 75-80/* 

Distribution. Estuarme; benthic, mesohaline, epiphytic, infrequent. Australia: 
Lake Macquarie, Port Hackmg, Botany Bay New Zealand: Hauraki Gulf. 

280 Surirella tenera Greg (PI 8, Fig 123a, b, PI 9, Fig 123c ) 

Greg, 1856, 4, 11 

Boyer, 1927b, 540 „ , c , 

Valves ovate, rounded at one end, acute at other; central space narrow, well defined, 
costae indistinct, striae punctate, evident near margin Length, 100-150/* 

Distribution. Australia. Port Hacking, Lake Dobson, 
var ? (PI 8, Fig. 123b ) _ 

Distribution Australia Lake Dobson 


S javantca. 
S fastuosa. 

S. elongata . 
S ovalis. 

S fastuosa 
S gemma . 

S tenera. 


281 Surirella javanica A S (PI 8, Fig 124a, b ) 

AS, 1875, 4, 13 

Valves with rounded ends, slighdy constricted in middle, girdle straight; central space 
lanceolate, well-defined, costae distinct, about 17 on each side, costae of central area alternating 
Length, 70/*. . 

Distribution. Australia: Heron Island, Port Denison (Grun.). 


282 Surirella ovalis Breb (PI 8, Fig 125 ) 

In Kutz, 1844, 61 

Boyer, 1916, 39, 11; 1927b, 541 

Valves ovate, costae short, marginal, radiate, often unequal, central space ovate, indis¬ 
tinctly costate, striae scarcely visible Length, 40—80/i 

Distribution Fresh later Australia Lake Dobson 
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283 Surirella elongata (Pantocsek) nov comb (PI 8, Fig 126 ) 

Surirella bisenata Breb var elongata Pant 1902, 99, 12, 293 
Valves lanceolate-ovate, ends acute, costae marginal, central space represented by an 
irregular line, surface of valve punctate, puncta large, irregularly dispersed over valve surface 
Length, 50-80 p 

Distribution Fresh later Australia Lake Dobson 

The following species of Surirella have been recorded previously:— 

S. bisenata Breb, 1835. (Petit, 1877, 29 ) Lyall Bay 
S craticula Ehr (is Navicula cuspidata Kutz , 1844) 

S filholu Petit (Petit, 1877, 30 ) Foveaux Strait. 

S hastata A S, 1875 (A S, 1875, 21, 4 ) Australia. 

S hochstetten Ehr, 1869 (Ehr, 1869) New Zealand. 

S intermedia (Stenopterobia intermedia ) Lewis, 1863 (Petit, 1877, 30 ) Lyall 
Bay. 

S . munda Hust, 1927 (in AS, 1927, 366, 1) Bass Strait 
S robusta Ehr , 1840 (Hardy, 1910 ) Kew, Victoria 


Genus Campylodiscus Ehr, 1841 

Cells solitary, frustules with two saddle-shaped valves at right angles to each other, valve 
surface costate, costae mostly converging from margin towards hyaline centre which sometimes 
appears like a pseudoraphe, plastids, 2 


Key to the Species of Campylodiscus 


1. Costae continued across median space 
Costae not continued across median space 

2 Median space linear 

Median space more or less rectangular 

3 Costae forked towards margin 
Costae paired 

4 Area with transverse costate lines 
Area clear 

Area finely striate 


C undulatus 

2 

4 

3 

C adnaticus 
C ornabus 
C crebrecostatus 
C btangulatus 
C samoensts 


284 Campylodiscus omatus Grev, 1863 (PI 8, Fig 127 ) 

Grev, 1863b, 13, 1, 3 
AS, 1875,51,6, 17, 17 
Boyer, 1927b, 555 

Cells solitary, frustule discoid-saddle shaped, costae converging from margins towards 
hyaline centre, then tapering, paired, rows of parallel poroids between each rib, central area 
more or less rectangular, punctate Diameter, 85 n 

Distribution Estuarine Epiphytic Australia Port Hacking, Lake Macquarie, 
v. mesoleia Grev, 1863. From Australia by A S (1875) 51 


285 Campylodiscus adriaticus Grun (PI 8, Fig 128a, b ) 

Grun, 1862, 126, 11, 8 
AS, 1875, 16, 13 

In valve view sub-orbicular, somewhat flexuous, costae radiate, forked near margin, with 
fine interstitial puncta, median area subquadrate, with two folds Diameter, 70 p- 

Distribution Australia Port Hacking 

286 Campylodiscus undulatus Grev (PI 9, Fig 129a ) 

Grev, 1863b, 3, 229 

Boyer, 1927, 550 

Suborbicular m valve view, costae bifurcating, continued across median area but inter¬ 
rupted by lanceolate median space, very variable form Diameter, 100 m 

Distribution East Australian estuaries, not uncommon 
v leudigeri Deby (PI 9, Fig 129b ) 

Differs from type in narrow median space 

Distribution Australia- Port Hacking 
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287 Campylodiscus biangulatus Grev. (PI. 9, Fig. 130.) 

Grev, 1863, 4, 2. 

Grun, 1862, 120 
A S , 1875, 14, 18-22. 

Valves heart-shaped, strong convolute, costae strong, bifurcate near margin, reaching linear- 
ovate median space, costae strong, very strong in valve view. Diameter, 60-80/t 
Distribution Australia: West of Bass Strait 

288 Campylodiscus samoensis Grun (PI 9, Fig 131 ) 

In A S , 1875, 15. 

C incertus A S , 1875, 15 

Valves suborbicular; rays narrow, extending to about half radius; area elliptical, with 
narrow, linear median space from which extend transversely finely punctate striae. Diameter, 
70m 

Distribution. New Zealand. Auckland Harbour; Campbell Island (Petit, 
1877). 

289 Campylodiscus crebrecostatus Grev (PI 9, Fig 132 ) 

Grev, 1863b, 11, 14. 

Boyer. 1927b, 550. 

Valves sub-orbicular, costae extending to l /s of radius, area elliptical with transverse 
costate lines, median space narrow, linear. Diameter, 60 m 

Distribution Australia Heron Island Described from Port Jackson, New 
South Wales, by Greville (type locality). St. Vincent Gulf (AS, 1875, 15). 

290. Campylodiscus daemelianus Grun (PI 9, Fig 138c ) 

In AS, 1878, 54, 1, 2 

Valves sub-circular, slightly curved, costae thin, extending inwards about l /s radius, with 
two irregular rows of puncta, one on each side of costae and in two orders with a space 
between, the large central area contains rows of irregularly-spaced puncta, almost parallel in 
the central portion of valve, radiate towards ends Diameter, 80-100/*. 

Distribution Australia. Yamba, Gippsland Lakes Type locality, Yarra Yarra, 
Victoria. 

The following species of Campylodiscus have been recorded previously:— 

C. diplostictus Norman (In Pritchard, 1861 ) Australia 

C latus Shadb, 1854 ( C kittonianus Grev, 1860, C ambiguus Grev., 1860; 
C contiguus AS, 1875; C centralis Greg, 1857) (A.S, 1893, 207, 6.) 
Australia 

C ornatus v mesoleia Grev, 1863 (AS, 1875, 51 ) Australia 

C. ralfsi W Sm , 1863 (Petit, 1877, 30 ) Lyall Bay 

C. simulans Greg (Petit, 1877, 31 ) Campbell Island. ( C thuretii Breb.) 

C. robertsianum Grev, 1861 Harvey Bay (= C diplostictus Norm.) 

APPENDIX TO DESCRIPTIVE SECTION 
The following species of centric forms have been observed since Part 1 was pre¬ 
pared for press 

Genus Melosira 

291 Melosira crenulata (Ehr ) Kiitz (PI 9, Fig 133 ) 

Kutz, 1844,55 

Boyer, 1927a, 29 

Galhonella crenulata Ehr , 1843, 2. 

Cells in short chains, frustules cylindrical, two to three times longer than broad, denticulate 
at junction of cells with a narrow furrow on each side of suture; puncta irregular or transverse 
Length, 25m 

Distribution Fresh water Australia Lake Dobson 
Genus Coscinodiscus 

292 Coscinodiscus argus Ehr (PI 9, Figs 134, 135 ) 

Ehr, 1839. 129 

Kolbe, 1954, 28 

Coscinodiscus crassus Bail, 1856, 22, 4 
C heteroporus Ehr, 1844 
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Cells discoid, solitary, small angular central space present, valve markings larger near 
centre, angular, somewhat irregular, decreasing then increasing to large hexagonal cells, smaller 
at border. Diameter, 130/*. 

Distribution. Australia: Port Hacking, Paynesville (Gippsland lakes), benthic. 
New Zealand: Auckland Harbour, Hauraki Gulf, planktonic; from Oamaru as 
C. heteroporus. 

293. Coscinodiscus debilis Grove (PI 9, Fig 136 ) 

In AS, 1890, 163,5 

Cells large, discoid, solitary; valves flat, with no central area, areolae fine, even except near 
margin, almost radial 

Distribution Brackish water, benthic Australia* Port Hacking; Lake Dobson 
Recorded from Oamaru (type locality). 

Genus Cyclotella (Kiitz ) Breb. 1838 

Frustules single or geminate, cylindrical, discoid, m girdle view rectangular with undulat¬ 
ing sides, valves with central area and wide border, the centre bullate, hyaline or with fine 
radiating lines and scattered puncta, border striate or costate, chromatophores numerous 

294 Cyclotella menenghiniana Kutz (PI 9, Fig 137) 

Kutz, 1844, 50 
Boyer, 1927a, 38 
AS, 1900, 222, 23, 24. 

Frustules rectangular, slightly undulate in girdle view; central part of valve minutely 
punctate in radiating lines, margin well defined, wide, coarsely striate, striae transversely 
punctate Diameter, 35-40/*. 

Distribution Australia Clarence River, N S.W. (near mouth). 

The following genera, not listed in Part II, have been described by previous 
authors from the Australasian region: — 

Genus Anaulus Ehr, 1844 

A mediterraneus Grun (m A S , 1893, 200, 22) Auckland. 

Genus Caloneis Gleve, 1894 

C alpestns (Grun) Cl, 1894 (0strup, 1910, 10) Australia. 

C. amphisbaena (Ehr) Cl, 1894 (As Navicula amphisbaena) (Ehr, 1869) 
New Zealand 

C. blanda (AS) Cl, 1894 (0strup, 1910, 11 ) Australia 
C. liber (W Sm ) Cl, 1894 (Nav maxima Greg, Nav liber W Sm ) (Petit, 
1877.) Foveaux Strait 

C. linearis (Grun ) Boyer, 1927 {Nav linearis Grun ) (Petit, 1877 ) Foveaux 
Strait. 


Genus Campyloneis Grun, 1862 
C gWfez W Sm, 1856 (Petit, 1877 ) Lyall Bay 

Genus Diatoma D C , 1805 

D cretae Ralfs, 1861 (in Pntch, 1861) Australia 

D hiemale (Lyngb ) Heib, 1865 (Ralfs in Pritch, 1861 ) Australia 

D. pinnatum (Ehr.) Kutz, 1844 (Ralfs in Pritch, 1861 ) Australia 

D stnolatum (Ehr ) Kutz, 1844 (Ralfs m Pritch, 1861 ) Australia 
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Genus Dictyoneis Cl., 1890 

D marginatus (Lewis) CL, 1890 v janischi Cl, 1894. (AS., 1893, 188, 50.) 
Oamaru. 

Genus Dimerogramma Ralfs in Pritch., 1861 
D australe (Petit) Boyer, 1927, 194 (Petit, 1877 ) Type loc New Zealand. (= 
Rhaphoneis sunrella .) 

D. fulvum (Greg) Ralfs, 1861. (Gr & St, 1887.) Oamaru. 

Genus Entopyla Ehr., 1848 

E australis Ehr, 1848 (Petit, 1877, 15 ) Lyall Bay, Shark Bay. (As Gephyra 
incurvata Am. by Gr. & St, 1886, 323 ) Oamaru. 

E ocellata (Am ) Grun , 1862 (A S , 1902, 231, 5-6.) Australia 

Genus Eunotogramma Weisse, 1854 
E weissii Ehr, 1854 v producta Gr & St (Gr & St, 1886, 8). Oamaru. 

Genus Glyphodesmis Grev. 

G marginata Gr & St (Gr & St, 1886, 323 ) Oamaru 

Genus Omphalopsis Grev., 1863c 
O australis Grev, 1863. (Grev, 1863c, 35) Woodlark Island. 

Genus Opephora Petit, 1888. 

O pinnata (Jan. & Rab , 1849-50). Petit, 1888 New Zealand 

Genus Podocystis Kiitz, 1844 
P. adnatica Kutz, 1844 (Petit, 1877.) Lyall Bay. 

Genus Rhaphoneis Ehr, 1844. 

R. nodulifera (Gr & St.) Brun, 1891 (As Cocconeis nodulifera) (Gr. & St., 
1887, 131; A S., 1893, 193, 12). Oamaru. 

R fasciolata Greg, 1857. (Petit, 1877.) Lyall Bay. v. australis Petit, 1877. 

(Petit, 1877.) Lyall Bal (= R sunrella v. australis). 

R rhombus Ehr (Petit, 1877.) Lyall Bay (= R amphiceras.) 

Genus Rhoicosphenia Grun., 1860 

R curvata (Kiitz.) Grun in vH., 1885 (Gr & St., 1886, 322.) Oamaru. 
Genus Rutilaria Grev. 

R epsilon Grev, 1863. (Gr & St, 1887, 74 ) Oamaru 
R lanceolataGr & St (Gr & St, 1886, 323 ) Oamaru. 

R ( Pseudorutilana) monile Gr & St (Gr & St, 1886, 324.) Oamaru. 

R. pulchra A.S , 1893 (A S , 1893, 183, 20) Oamaru 
R radiata Gr & St (Gr & St, 1886, 323.) Oamaru. 

Genus Stictodesmis Grev, 1863c 

S. australis Grev, 1863c (Grev., 1863c, 34.) Harvey Bay, Port of France, New 
Caledonia. 

Genus Toxonidea Donk., 1858. 

T. falcataDovk , 1858 (Petit, 1857 ) Foveaux Strait. 
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Genus Trachysphenia Petit, 1877 

T aucklandica Grun ( Rhaphoneis australis H. L. Sm.) (Boyer, 1927.) Aus- 

txalia. 

T australis Petit, 1877 (Petit, 1877 ) Campbell Island. 

Seasonal Distribution of Epontig Diatoms 

The data which have been accumulated m this laboratory on the seasonal distribu¬ 
tion of epontic diatoms include information from Botany Bay (Text-fig 1, Fig. 26) 
and Lake Macquarie. In each case, there appear to be three diatom maxima in these 
estuaries, in December-January, m April-May (sometimes May-June) and in August- 
September On most occasions, there are several species involved in the maximum, 



but on a particular occasion in Botany Bay (June, 1948) only one species ( Nitzschia 
sigma) occurred, completely overgrowing and excluding most other species At other 
times, N sigma was an unimportant and infrequent member of the flora 

A diatom maximum, as depicted m a graph, usually represents a succession of 
dominants—i e, there are several, superimposed peaks. As the species involved m 
these maxima may vary from season to season, it is difficult to make a detailed 
correlation of diatom maxima with hydrological conditions 

The Significance of Diatoms 
(a) Diatoms As Indicators 

The use of diatoms as indicators depends on the existence of species which are 
sensitive to changes in water conditions This has been discussed in Part I, as most 
indicator forms are regarded as planktonic However, the presence of epiphytic 
species (eg, Rhabdonema , Licmophora) m the plankton is an mdication of recent 
or present estuarine influence, and other species (eg, Stnatella interrupta ) indicate 
brackish water. 

The writers have found that, in east Australian estuaries, at a given time, each 
Zostera flat can often be characterized by the diatom association thereon Typical 
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examples are given in Tables I and II, taken from a series of monthly examinations 
at Lake Macquarie. Fourteen stations, each on a Zoster a flat, were taken, and 
samples of epiphytes collected therefrom It will be seen that the dominant species 
change from one station to another, while on some stations the diatom population is 
sparse and on others it is quite prolific. Table I is for April and Table II for May. 

1954 

The same picture was given by a series of weekly stations in Port Hacking. The 
variability of samples from the same area were checked by taking 12 samples at 50 
yard intervals. A pooled sample was made and it was found that the same species 
(except for occasional rare forms) could be obtained from any five samples as from 
the pooled sample, so that it was concluded that five sub-samples should be taken on a 
given flat to show the representative flora of that flat. 


Table I 


Epontic Diatoms Collected from 14 Stations on Lake Macquarie, in April, 1954 


Station 

1 

2 3 

4 

5 

6 

7 

8 

9 

10 11 

12 

13 

14 

Species 

Synedra fulgens 

*** 


* 









#* 

S ulna 


* 











S frauenfeldu 



# 

* 


* 

* 






Grammatophora manna 

* 

* 

* 

* 

* 

* 



* 


* 


Melosira juergensn 

* 









* 



M sulcata 


* 

* 







** 



M moniliformis 










* 



Pleurosigma formosum 

* 



** 





* 




P angulatum 



* 

* 

** 

* 


* 



* 


Sunrella fastuosa 


* 








* 

• 

* 

Amphora hyalina 


. * 

* 



* 







A javamca 



* 

** 



* 


* 


# 


Licmophora abhreviata 


* 






* 



* 

* 

L flabellat-a 





* 








Terpsinoe musica 



* 


* 


* 

* 





Trachyneis aspera 



* 






* 




Navicula subcannata 



* 






* 




N grevillei 





** 








Bacillana paxillifer 




* 

* 




* 




Biddulphia turgida 




* 









Cocconeis heteroidea 





* 





* 



Nitzschia longissima 





* 









G 
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Table II 

Diatoms from the same Stations in May, 1954 


Stations 1 2 3 4 5 6 7 8 9 10 11 12 13 14 


Species 

Synedra fulgens 

* * *** 

* 

*** 

* * * 

S ulna 



* 


S. frauenfeldti 

* * * 

* 


* 

Grammatophora marina 

* 



# * 

Melostra juergensu 



* 


M sulcata 

* 

* 



M moniliformis 

* 

-*# 

* 


Pleurostgma formosum 


# 


* 

P balticum 




# 

Sunrella fastuosa 

* 




Amphora hyalina 

* 



* 

Licmophora abbreviata 

* * 




L grandis v divisa 



*** 


Terpstnoe musica 

*** 



■* 

Navicula subcarinata 



* * 

* * 

Bacillana paxillifer 

* 

*•* 



Cocconeis heteroidea 




* * 

Nitzsclua clostenum 



*** 


Mastogloia cnbrosa 




* 

Ma quinquecostata 




* 

Striatella umpunctata 

* *** 

* 

* 

* 

Tropuloneis lepidoptera 


* 


** 

Hantzschia amphioxys 




* 

Biddulphia aunta 




* 

Campylodiscus ornatus 

* 





Crosby & Ferguson Wood— Australian and N Z. Diaioms 
Table III 

Diatoms from Zostera, from the Surface Mud and from Fish Captured on the Flat 


Diatom Species 

Zostera 

Mud Surface 

Mullet Stomachs 

Licmophora abbreviata 

#*# 

* 

*** 

L. flabellata 

• 



Stnatella unipunctata 

# 


•# 

Biddulphta aunta 

* 

* 


Achnanthes longtpes 

* 



Synedra frauenfeldn 

#* 


*# 

Nauicula grevtllet 

* 



Navtcula subcannata 

* 

*** 


N brasiliensis 

* 



Auliscus sculptus 

* 

* 


Amphora granulata 

* 


* 

A hyalina 


♦ 


N lyra v elliptica 


* 


Tropidoneis lepidoptera 


* 

# 

Trachyneis aspera 


* 



Table IV 

Diatoms from the Same Environments 14 Days Earliei 


Diatom Species 

Zostera 

Mud Surface 

Mullet Stomachs 

Stnatella unipunctata 

*** 



Licmophora flabellata 

** 



L grandts v divisa 

** 



Achnanthes longipes 

* 



Nauicula grevillei 

* 

■4 


N subcannata 

* 

** 


N brasiliensis 

* 

* 


N smithn 

* 



Amphora granulata 

* 


* 

A hyalina 

# 



Tropidoneis lepidoptera 


* 

* 

Trachyneis aspera 


* 


Pleurosigma balticum 


* 


P fasciola 


* 


Nitzschia clostenum 


•* 


N longissima 


* 


Melosira sulcata 



• 

Tnceratium robertsianum 



* 

Biddulphta pulchella 



* 

Bellerochea malleus 



* 
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(b) Diatoms in the Food Cycle 

Because of their abundance in the sea, diatoms have been regarded as the chief 
food of plant-feeding fish, copepods, etc (see Harvey, 1937, Clarke and Gellis, 1935) 
Recently, however, Atkins (1945) and others have suggested that the micro-flagellates 
rival the diatoms in importance, with blue-green algae, dinoflagellates, coccolitho- 
phores, Halosphaera and silicoflagellates of lesser importance. There is evidence that 
copepods and herring avoid large diatom blooms (Manteufel 1941), and in such a 
case it is probably the saprophytic bacteria and heterotrophic protozoa that afford 
food for the zooplankton Marshall and Orr (1956) have shown that copepods can 
live and metamorphose when feeding on the diatom Skeletonema costatum , and 
Harvey (1937) suggested selective feeding on certain species by Calanus 

In estuaries, the relation between diatoms and fish is more direct In the case 
of phytophagous fish such as the mullets, diatoms, often m large quantities, are found 
in the gut Even m fish not normally regarded as plant feeders (e g., leather-jackets), 
large numbers of diatoms may occur In one case, the gut contents of such a fish 
consisted of an almost pure culture of Melosvra moniliformis 

Although epiphytic diatoms are continually falling onto the mud of a sea-grass 
flat, the different ratio of species on the weeds and on the mud, enable the observer 
to separate the two communities In this way, it has been possible to determine that 
mullet feed largely on the epiphytes and use the mud as a grinding paste in their 
stomach mills, to comminute the diatoms of which only fragments remain in the hind- 
gut Of course, the fish utilize any available material in the muds as well Table III 
shows a case where the fish had been feeding on the epiphytes, and not on the mud 
In Table IV the fish had obviously been feeding elsewhere than on the flat on which 
they were caught Studies of the local diatom floras and of stomach contents of fish 
may be used to demonstrate the movements of fish in an estuary, since, as has been 
stated previously, the flora of an estuary changes from place to place 

(c) Diatoms in Marine Fouling 

A number of authors have stressed the importance of primary film m marine 
fouling, and have shown that this film aids in the colonization of a surface by higher 
organisms (ZoBell 1946, Wood 1950, Hendey 1951, Wood 1953) ZoBell, working 
on the Californian coast, found that bacteria were the most important micro-organisms 
occurring in primary films, but Wood found that, m Sydney Harbour, algae and 
diatoms were more important than bacteria on non-toxic surfaces, though probably 
not on toxic ones Hendey, while appreciating the importance of bacteria, gives 
reasons for the pie-eminence of diatoms ** (1) they are the most numerous (apart 
from bacteria), (2) they aie widely distributed throughout the world, (3) they are 
present at all seasons of the year, (4) they are oxygen producers and provide a rich 
source of nutriment for the bacterial flora, (5) they affect the hydrogen ion con- 
centiation of the slime, and (6) they are highly resistant to copper and mercury , 
the usual toxins used in antifouling paints 

Hendey gives a very useful discussion on the formation of diatom slimes and the 
resistance to poisons of the species occurring m Chichester Harbour 

The following species have been found on marine fouling test plates in Australian 


waters — 

Melosira sulcata 
M nummuloides 
M moniliformis 
Biddulphia pulchella 
B aurita 

Giammatophora marina 
G serpentina 
Striatella unipunctata 
Achnanthes lon^ipes 


N lyra v elliptica 
N subcarinata 
N peregnna 
Pleurosigma angulatum 
P balticum 
P fasciola 
P formosum 
Nitzschia angularu 
N . clostenvm 
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Cocconeis heteroidea 

N. longissima 

Navicula cyprinus 

N. sigma 

N granulata 

N. martiana 

N grevillei 

N hungarica 

N lyra 

Sunrella fastuosa 

Actinoptychus senarius 

Surirella gemma 

Auliscus sculptus 

Diploneis crabro 

Cei ataulina pclagica 

D. smithii 

Synedra fulgens 

M. cribrosa 

S undulata 

M. strigilis 

Rhabdonema adriaticum 

Amphora alata 

Licmophora flabellata 

A. gigantea 

L abbreviata 

A. hyahna 

L grandis v. divisa 

A. javanica 

L grandis v divisa 

A. spectabilis 

Pmnularia major 

A. proteus 

Trachyneis aspera 

Hantschia amphioxys 

Anomoeoneis senans 

Bacillaria paxillifer 

Troptdoneis lepidoptera 

Campylodiscus ornatus 

This flora has much in common 

with that described by Hendey, though some 


northern species have been replaced by their southern hemisphere counterparts. It 
is obviously related to the flora of the estuaries, and there is no evidence of a specific 
fouling flora to correspond with the fauna that is often specific to fouling associations. 

On toxic surfaces, selectivity occurs, as Hendey has pointed out, and this selectivity 
is due to a difference in the resistance of individual species to the poisons used to 
combat fouling The resistance of some Australian species to copper and mercury 
is given in Table V 

Unfortunately, the actual concentrations of the poisons in the paints referred to 
in Table V is not known, but the mercury paint was more inhibitory than the copper. 
Stanbury, working at Plymouth, England, found that some species—e.g., Amphora 
exigua, Amphiprora paludma, Achnanthes longipes , Navicula greviUei, Nitzchia 
closterium and Cocconeis scutellum, resisted higher concentrations of mercury than 
of copper in in vitro experiments 

Diatoms can attach readily to moving surfaces, and Wood (1956) found that 
they assisted in forming a felt (primary film) on a disc the periphery of which was 
rotating at a contmuous 11.2 knots As the stationary controls, did not have a diatom 
felt, it would appear that the movement favoured growth of diatoms by inhibiting 
the attachment of other organisms, which failed at speeds above 2 knots 


Table V 


Diatoms on Test Plates after 14 Days m Port Hacking 


Non-toxic Controls 

Mercury Paint 

Cold Plastic 
MI 143E 

High Leaching 
Rate Copper 

Nitzschia longissima 


N longissima 

N longissima f 

N closterium 


N . closterium 


Amphora arcta 

A arcta 

A arcta 

A. arcta f 

Licmophora abbreviata 


L abbreviata 

L abbreviata f 

Chmacosphema moniligera 




L flabellata 


L flabellata 


Grammatophora marina 


G marina 


Cocconeis heteroidea 




Melosira moniliformis 




Coscinodiscus centralis 


C centralis 
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LIST OF GENERA 


Achnanthes 

Amphipleura 

Amphyroia 

Amphora 

Anaulus 

Anomaeoneis 

Astenonella 

Bacillana 

Caloneis 

Campylodiscus 

Campyloneis 

Chmacosphena 

Cocconeis 

Coscinodiscus 

Cyclotella 

Cymbella 

Diatoma 

Diatomella 

Dictyonets 

Dimerogramma 

Diploneis 

Entopyla 

Epitherma 

Eunatia 

Eunotiogramma 

Fragilana 

Fragilanopsu 

Fruslutia 

Glyphodesrms 

Gomphonema 


Grammatophora 

Hantzsckia 

Lienophora 

Mastoglota 

Inclosira 

Navicula 

Neidium 

Nityschia 

Omphalopsis 

Opephora 

Pinnulana 

PI a gro gramma 

Pleurosigma 

Podocystis 

Rhabdonema 

Rhaphoneis 

Rhoicosphenia 

Rhopalodia 

Rutilana 

Stauroneis 

Stictodiscus 

Stnatella 

Surnella 

Synedra 

Terpsinae 

Thalassiathix 

Toxomdia 

T r achy ne is 

Trachysphena 

Tropidoneis 


